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PREFACE TO THE SECOND EDITION. 



A L&OGE iinpree^ion having become «xhatif4C(l in lew tliAii a jear^ 
1 feel mjself warmnLcd in condoding that I was not misuken in judg- 
ing thst a work of the kind produoed was wanted, and at tJic eamo 
time am ouiboldened to clierifib the idea that the labor beBtowed haa 
not proved fruitloss in tuefalDefiS to others. 

Ttie favorable reception accorded to the first edition hiui nerved 
alike a« a soitrce of gratificatton to me and a Ktimulns (o renewed exer- 
tions to render the work worthj of approbation. Wtthont preuiming 
to think that tberv doe* not etOl exist mnch room for iniprovcment, 
J hope that Bomcthing in that diroctJoa has been effected bj the re- 
visiou which has been carried out. Wherever it has speared to be 
retiuired, the wording lias beuu altered to render the meaning clearer; 
varioiiB modifications (in part snggected by the valued liinu of re- 
Hewers) have been introduced ; and a oonaidersble amount of new 
matter added— notab))-, att<jntlon roay be dirocted to the preliminary 
part of the section on Wine ae having ondergono e^ttensivc anipliflca* 
tion. 

I ain glad to avail myaclf of tlie opportunity here afFordcd of ex- 
pressing my thanks to those who, eiooe the apftcaranuc of tin's work« 
liave Biipplied nie with tnfonnatioD drawQ from scstteied aourcee upon 
the aubject of Food. 



SSObocveiior Btkeit, 

eaosTDioK SquARm, Uamom, 

Jiuul, 1810. 
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PEEFACE TO THE FIRST EDITION. 



Ik tbo Preface to the second edicioti of mjr work on *' Digestion : 
it« Diaordere, and tlieir Treatment," 1 uieutioued tliat 1 hud origiDall/ 
inteudiHi to uid a section on Food ti> tlm coiitentA of that voliiiut^, 
but tliat for tlie rea&uns given 1 aftei-wtuJ detenulned to publish a 
H^arate trcatiao on tbe &ubjoct Thus originated ttio pro&ent wm-k, 
vhich, with tbe progrcsi^ of tiiiie, and & large consumption of inidnigltt 
oil, bxK grown to diiiieiiaioua far cxcvvding thv<so I bad at first contem- 
plated. 

From tbe fact that tbe aubjcct of Food ia ono of deep coocem, 
botb to tbe licalth; aJid the sick — that the information wbicti baa 
been obtained during the last few years baa completely revolution izeil 
aonie of tlie cardinal scientific notions formerly entertained — and that 
no modern eyeteniatic treatise of the kind bora presented exists in tba 
English langvugo, ! have been encouraged to tliink that tlio ta»k T 
bave undertalceu may not be deemed aiiperfluous. Wlmtevcr tbe re- 
mits obtained, I bav« ett-adily striven, sparing no pains for the i>ur- 
potie, to render tbe work produwd instructive and oseful- 

Oq ac-eount of tbo change rvceuUy inti-odiiced in clionucal notation, 
I hare given botli old and new fonnubv, pbicing tbo latter witbia 
square brockets after the former. 



Bfi OnosnutoR SriunT, 

HuDt>, ISTi. 
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FOOD AND DIETETICS. 



INTRODUCTORY REMARKS ON THE DYNAMIC 
RELATIONS OF FOOD. 

Tifi diicoreries and inductions of tba present age bavo thrown & now 
ligbt on the ph^siolof^y ol food. 

Around us we Iutc to deal with Mstt«r snd Foro»— the ona ■ sub- 
stantive entity, tbe other appreoiAbla only as a priaoiple of action. It 
has long been known that maUer {as cognizable m our own era) can be 
neither created nor destroyed, ll may be variouuly oorobinod nnd modi- 
fied, but it remains the same id essence and unaitetvd iu amount. Force, 
also, has recently been recognised aa aimiliirly coniiilionecl ; and in order 
thai the bearinffs of food in relation to this principl« may bo undentood, 
come preliminary conaiderttiona explanatory of the views now entertained 
regarding it are neoeM«ry. 

To start, then, we may take it as accepted that, under present condi* 
lions, force, liico mattor, can neither be croatod nor destroyed. "Ex 
nibilo nihil St " and '* Nihil fit ad uihUum " form axioms that must bo ad* 
milted to be incootrovertiblo. If we except the inconsiderable aceeuion 
derived from the oocoaional descent of a meCeorio body, the earth's mat- 
ter remains fixed in amount. It is otherwise, however, with respect to 
forcv. Under the form of heat and lig^t, foree is constantly being trans- 
mitted to us from the sun; and it is from the force thus derived that, in 
a manner to be explained further on, life on earth originates and is sus- 
tained. 

In snnneiating his doctrine on the "Correlation of the Physical 
Forces," Grove demonstrated that one kind of force was capable of pro- 
ducitiff another. His views were first made known at a lecture delivered 
at the London Institution in 1&42. Tbe word " correlation " he employed 
as meaning " reciprocal production — in other words, that any force capa- 
ble o( producing another may in iu turn bo produced by it." The posi- 
tion sought to be cstobtrshod was that heat, liKht, eleotncity., m&^n.<e.\i\vn\^ 
djemioaT affinity, and motion, are all coTtelatw«f ot Vi&tfa «>. tq^'^^ca^^- 
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|)«ndettcc — that either miglit produce tKe others, and that neither ooutd 
originate oUicrwuc tbaa bj' production from »omo nnteoodont forvc or 
forci-M, 

Just at this time the same field of iiiquiry was being iavestigated hy 
other workers. M'hiie Grove was afisertind that the great problem await- 
inr colutioa in rogard to tho corralstion of physical forces woa the ostab- 
ii Jimenl. of their eijuivalviit of power, or their moaeurahle r«latioiia to > 
given standard, Uayer, Joule, and HetmholU were announciDg the actual 
eriiiivnlnnts th«[n«elvefl. 

Mnvi-r, of Germany, bad the priority in tti<e publication of hia n- 
■earcbes. As a tnembRr of th» mcd ical profesnion he approached the Kiib> 
ject through its relation lo phyaiology. In 1842 he propomnded, io its 
full comprehetuuTenesi, the doctrine of the " Ootiservation of Force." 

Nearly at thn snmo time Mr. Joulit, of MnnchestRr, di.teovcred tho 
equivalent of b«at io mcohaoical motion, lie had been l^d to prosecute 
researches in that direction, witli the view of ascertaining the relative 
value of heat and motion for the advsntagi; of engineering; science. He 
found that what au&iccd to raise the temperature of u pound of water one 
degree Fahrenheit would, under another mode of action, raise 772 pounds 
a root h'tfrh; or, putting it conversely, tho fall of 7(£ pounds of water 
from a height of one foot would give riae to an nmouiit of beat sufficient 
to eUvatc the teiuporaturo of one pound lo tho extent of one dcgreo 
Fahrpnhqit, Thus the mechanical work corresponding to tho elovation 
of 772 pounds a foot high, or, what comes to th« same thing, one pound 
1"'i feet hi^h, forms tho dynamic equiroleut of one degree of beat of 
Fahrenheit's scale. 

It is ncccsMtry to state here that the term " force," wh^n used in a 
atrict sense, is employed under a more limited acceptation now than for* 
mcrly. Originally it repreaented what ia now distinguiHhed as both 
"force" and " energy." By "force," under a rigid signification, is un- 
derstood the power of producing energy; by ^'energy" the power of 
performing work. To give an illustration : power haa force, the cannon- 
ball oDorgy; but to speak of the force of toe cannou-ball ia inexact. 1 
may also mnark that the words "oclual^and " potential" are in f rt^ucnt 
use to qualiTy the state in which energy is met with, liy actual energy 
is meant energy in aa active aLat^ — eni-rgy which is doing work. By 
pctrnditt energy, energy at rest — energy capable of doing work, but not 
doing it. In a bent crocs-bow there is potcnciul energy — energy in u atate 
of reat, but ready to become actual, or to maiufcut itself when the Irig- 

fcr is pulled, ^ain, actual energy is evolved from the sun. By v^cla* 
le life this is made potential in tho organic compounds formed. In 
these organic com]>oun<la the energy is stored up in a latent oondition; 
poLcutial energy is reoonvcrlcd into actual energy when they undergo ox* 
klation during oombustion or in their utilisation in the antnial economy. 

The doctfwe of tho "Conservation of Energy" implies that energy 
ia as indestructible aa matter, that a fixed amount exinta in the universe, 
and that, however varioiialy it may be modified, transferred, or trans- 
formed — in apitc of all the changes of which it may be the subject 
throughout the realm of nature — it cannot bo croiiiKd or annihilated, in- 
CMOnd or diminished. Tlio dootrine furthur implies that the diSerent 
forms of energy have their dclinitc reciprocal equivalents; that so much 
chemical energy, for instance, will produce so much heat, which is the 
rvprcaeiitalive of so mech motive power, and so on. The asoertaioed 
equivalents of heat and motive ]x>wer have been already given. 
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f Aooepted *a applioablu to tbo physical foroev, th« doctrine of the 
" Coiu*rv*tioii of Kuer^y"noxt began to be applied to living oftturo. 
GiDTO, in hia " Correlation of Pbv»i;al Forcos" (second edition, p. 89), 
Lsuggeited that the Batiio prinoiploK aixl mode of r*>asouiiiff Bilopt«d in hia 
runttT might anavrvr vijuall}' (or tlio organic m* for tbi: inorganic world, 
and tliat inu.soular force, aiiiiual and regetabla heac, eto., might, and ono 
day would, be shown to poasosa similar doSoit« oorralationa. He pro- 
ce«ded no further, however, rotnarking that ho purpoaoly aroided enter- 
ing upon a subject uot pertaining tu bis own field of acienoe. 

At thii tinio the gtiot-ral belitif prevailvd that tbo prooeiM«a ffoing on 
in thfl living body wero datomiincd by " vitality *' or the " viul pnn«ipl«." 
The physical forces, it was supposed, wero overruled in the living by tlia 
[jVital principle Without disouaainff whether we are to admit ur deny (be 
raxiatence of this principle as a distinct operating force — a question which 
has Iteen handled by some of tbe leading men of science of tho day — we 
must, I think, cono«»de, as a matter of experienoe, that in the living or- 
Lganism there are influences at play which have no existence in the dead 
fetaltcr aroutid. Matter which has bacn impressed with bfe ean produoe 
nfTccts which dead matter cannot. This dors nut conflict with tho cxlen- 
r«ion of the law of the " Cunservatton of Knergy" lo living nature. The 
•ffccta produced may bsva their origin in the physical forces — the living 
(natter forming tho medium through which they operate. With arliliciu 
appltancas force may be made to produce various offeota, aocordiiig to the 
nature of the instrument employed. With the same force to operntion 
different kinds of worit are performed, according to the character of the 
machine set in motion. Between the two^living matter and a machine 
— there oxixta an analogy which admits of being followed ntill further. 
Lit ii only when in a certain state tliut matter is <:af>able of forming the 
pnediumfor theexerui&e of force in the production of living operations. 
TVIodify thin state, and though there may be the same matter to deal with, 
yet it is no longer cspable of fulfilling' tiie asme oflice it pwrfornied before. 
So ill the oaae of an ordinary innohine: it must poasess a particular ooii- 
structioH before it can form ibc tucdium for the operation of force. Dis- 
arrange this construction, and, although the matter remains unchanged, 
the application of force is without its proper ulTeot. Thus a dtsarrnngcd 
machine mav be compared with living matter devitaliiod. In both, the 
capacity of eeirtf; aet in operation by force has existed, and in both that 
capaeity has been lost. Further, it may be said that a machine tn work- 
ing order, but uuoperated on by force— that is, in a stale of rest — is like 
matter possessing vilahty, but in a dormant state. Uolh are r«ady to 
move dirvolly the proper force is applied. 

Applyiii;? the law of the " Cousorvation of Energy " lo living nature, 
the forms of force which we ubsvrve in operation are all primarily de- 
rived from the sun. When a weight is lifted by tho hand it certainly 
seems a long way off to go to the sun for the muscular force employed 
in the act; yet the doctrine of the " Conservation of Energy" justifies, 
■s 1 will proooed to show, the concluaiou that its origin is there. 

To be^in with, the force evolved in muscular action has its soureo in 

|Ch« material which has been supplied to the body in the form of food. 

"Tiow all food comes primarily from the vegetable kingdom, and regeta- 

' ble products are built up through the agency of the sun's rays. It may 

be said that the energy contained in these rays, which has been employed 

in producing the compound, is fixed or rendered latent within it. Y{V«'t« 

tlie eross-bow is bent, the foroo derived from \\v« TO^u(iv&» SikAIwiw «nv- 
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ployftd in bending it is stored up, re&dy to b« again liberated wb«a the 
tnggei is pulled no m&tter whether this be at once or & hundn-d years 
h«nce; and th« force given to tho arrow when it is launched is neither 
inore nor lout thitn that which haa aprunz from tbo muxcular action ent- 
plojed in betiding the bow. The same with vegetable produoU. Their 
forinatioQ is ooinoident with the disengage men t of oxygen from osidixod 
priiioiplos and the development of oombustiblo compounds. To elTeot 
this dijtongxgvmciit th« operation of force is requiri-d. Now, the (oree 
so emplojred haa its source in the beat and light evolved from the aun, 
and that which is used for the purpose may be said to become fixed and 
to exist in a latent condition — lo exist stored up in the product, ready 
to be again libernted on exposure to conditions favorable to oxidation. 
Thus may these vegetable products be compared to a bent cross-bow, 
containing, as they oo, a store of latent force, which may for an indefinite 
period remain as such, or may be liburatvd soon after it has booil fised. 
Whenever liberated, it is no more nor less than the equivalent of the 
force which has been used iu the formation of the product. Our coal- 
field* represent a vast magazioo of force drawn, age> ago, from the sun's 
rays, and etpable at any moment of being set free by the occurrence of 
oxidation. 

Vegetable products, then, may be regarded as containing a store of 
force accumulated from the vast supply continually emitted with the sun's 
raya; and, upon the principle of indeiitruetibility enunciated, thn force 
which has been employed in unlocking the elements in the combinations 
from which vegetable products are built up, and in forming the new oom- 
pound, is contained in such compound in a latent ftate. Xow, as above 
stated, animals either directly or indirectly subsist upon these vegetable 
products, and are thence supplied by them with accumulated force. By 
oxidatioQ tljc force is set free in an active state under some form of mani- 
festation or other. It matters not in what way — whether rapidly or 
slowly, or under what circumstances; whether inside or outside the living 
system — the oxidation occurs, tho result is the same, so far as the amount 
of foree Liberated is concerned, it being implied in the doctrine of the 
" Conservation of Kncrgy " that it should constitute the equivalent of the 
solar force orisinally made use of. This is presuming complete oxida< 
tien to occur; out in tho processes of animal life, although fully oxidized 
compounds, like earbonio acid and water, are formed and discharged, yet 
others, lilce urea, are expelled in an imperfectly nxidixed slate, and cany 
with them a certain amount of latent or unutilised force. 

Tliua it is that tho various forms of force manifested in the notions of 
animal life trace their origin to that emitted from the sun. Plants are 
media for fixing solar force — for converting actual into latent or poteit- 
tial energy. Animals reconvert latent into various formBof actual force. 
Thus, in tba various forms of actual force liberated by the actions of 
animal life, we have the equivalent of that which baa been lixed by plants 
from the bud. Aa there is a revolution of matter, so is Uiere a revolution 
of force within and around us. 

In the liberation of actual foroe, a complete analofty may be traeed be- 
tween the animal system and a steam-engine. Both are media for the 
conversion of latent into actual force. In the animal system, oombus- 
tibte material is supplied under the form of tho various kinds of food, and 
oxygen is taken in by the proce-sx of respiration. From the ohemioal 
energy due to the combiuattuu of these, force is liberated in an active 
stato; and, besides manifesting itself as neat, and in other ways peculiar 
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to tbo anim&l ityttoni, is eApable of performing mochuiicftl work. 7*h« 
■team- engine is supplied with oombuatible raaurisi tinder the form of 
oosl, which diften from our food in representing the result of the reg»> 
tativo activity o£ a formor instcaii of the present epoch. Air is also sup- 
plied, and from the oombiiiutiuii which ovouni b«twccii its oxyf^tso and the 
elcmenti of the combiuitible mstorial, heat is produced, which in purl is 
dissipated as such, but in part is applied to the performance of nie«h&m- 
cal vFork. Accordinj; to Hulmholtz, tlio animal economy, in respect of ita 
capscity to turn forflc to account in tho itcoomplishment of m«chtmctl 
work, is a more perfect instrument than the steam -engine. His calou- 
Utiona lead him to conclude that whilst in tbc best sleam-cngine only one- 
t«ath of tho force Uboratod by the combustion of its fuel i* rcalixablo as 
tneohanic«l work, th« rest efioaping as heat, the human body is capable 
of turning one-liftb of tho power of its food ii)to the equivalent of work. 
Tfaoro is this, however, to be remarked, that tbo fuol of a stoam-engiae 
is a far loss oxponsivc artlulo than the food of an animal b«ing. 

The animal body, then, may b» regarded as holding an analogous posi- 
tion to a machine, m which a transmutation of chemical into other forms 
of force is taitiog place. Food oti tho one band, and sir oo tbc other, am 
the factors concerned in the chemical action that occurs. It is through 
the interplay of ohaoges between food and air that the manifcstationa of 
animal life, consisting of bwt-production, tnuscular ooniniotion, nervous 
(including mental) action, and nutritive or formaiivo, sccmiory, and as- 
similative action amc. The cg«ita, or substances dismissed from the 
S stem, are meumorphosed products of the ingests, or substances entering 
9 system. The elemeiils axe the same, in nature and in (quantity, in tho 
two ottses, but their forma of oombination, and, vritb (hem, their force 
accompaniment, are difforont. Tho force employed in building up the 
organic oompounds belonging to food is again evolved as thoy descend 
by oxidation into more simple combinations, and in the force evolved vre 
have the representative of the active manifestations of animal life. If 
the products discharged from the system were fully oxidised principles, 
the force developed in the body would equal that contained in a latent 
condition in tho food. Such, however, is not completely the case, a cer- 
tain amount of latent force remaining, as has already be«n remarked, ia 
Bonaa of tho egesta. The position, tnerefore, may be formulated thus: 
The latent or potential force of ingesta equals the forco doveloped in the 
bcdy plus the force escaping with the cgcsLa. In other wonK the unex- 
' pended force in the egesta and the force disengaged by the operationa of 
life, and manifested under the various forms of vital activity, equal the 
force contained in the ingests. 

What is required in food is msttor that is susceptible of undergoing 
«han^ in tho system under tbo influence of the presence of oxygen. 
Life implies change, and the manifestations of life are due to the reaction 
of food, with Iho derivatives from it, and air upon each other. While in 
tho inorganic kingdom a tendency to a state of rest prevails — while the 
closest aHinities tend to boeoroe satisfied, and so eaublisb equilibrium — in 
a manifestly living body rest is impossible. It is true, living organisms 
of oortain kinds may exist in a state of rest, but then there is a suspension 
of vital manifestations. Tho state eonstitutes that which falls under the 
denomination of " dormant vitality," Animal organisms may exist in it, 
sod the seed of a plant naturally remains for a while in it. Molecular 
rest, and, with it, an abnuiicn of any show of vital activity prevail. Con- 
currently, however, with the uatiifestatioa of vital acuvv(.-j , 'Diw^\«cv^«a 
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obui^e — obaD^ in a p&rtioular or prBsoribed directioa — occurs. Oivsma 
compounds become resolved by tbe a^ncy of oxygen into more simple 
oombinationB, as carbonic acid, water, and urea, and ceaac to be any 
longer of serrice. To maintain a continuance of vital activity fresh or- 
ganic material is required: bence the demand for food. But food and 
the other material factor of life — oxygen— do not constitute all that ia 
needed. It is further necessary that the two should be brought within 
the sphere of influenoe of living matter, in order that the changes may 
be made to pursue tbe partioular line of direotioo resulting in the phe< 
nomena of life. 
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Odb food is m tbe lirat inst«n«« derircd from the r«^tftb]« king^oia. 
DuQiKS at one time said, " L'aninul s'auitnile dono ou detriiil des inati^rei 
organU|u«ti toutcs fsito*; il n'on cr£o done pas." But, as ho afterward 
admitted, this is oot tlifi cAse. The animd, it is true, in constantly cori- 
Kuroins or destroying organic subatanoos, and in incapable of forming 
thflm from cho inorganic priDciples, but supplied with organio niatter, 
or^nic compounds of rurioiia kinds are cooaLructcd. 

MuIdoPi disooverics in 1S38 led up to tho dootrino that th« albumin- 
Dus compounds of plants and animaU affr«e iu coui posit ion ai)d properti«», 
«tienc« it was inferred that tbe animal simply took tbe compound pro- 
dared by the plant and made it a component part of its own body. Lie- 
big WHS tb« first to uiaiiit&iii tliat animals possesacd the povrerof forming 
one kind of organic compound out of another. A narm controrcny waji 
at one time carried on upon this point, turning particiilartr UpoD tbe for- 
matioR of fat. Wbtlc, on tho onv band, it was btld by Lisn^ tl>Kt, in 
the animal system, fat could be formed from stigar, Ihimas and Roouin- 
ffault maintained, on iLa otlier, that whatever fat was found in au animal 
beiog was derived through its food from without. From the researcbea 
initiated by thia dispute, it becamo incontoatably established that i.icbig 
was right, aod the Frenok ub^mlsta weie ultimatvly compelled, even on 
the evidence of tbe reaulta obtained by tbemtelves, to abandon tbe doc- 
trine they h&d advanced. 

A moment's consideration will, further, suffice to show that one kind • 
of albuminous compound ii capable of beine oonstructed from othen. In 
the young mammal, subsisting solely on milk, it is to the caseine that we 
nuat look for tbcNouroo of fibriuo and albumen; and in thcanliiial feeder, 
••ercting milk, the caseine produced is derived from the fibrine arid albu- 
men. Gelatine, moreover, baa no existence in vegetable food. At the 
present day we may waive the discusaioD of this matter, it being now ea* 
tnblislied that none of tbc«o nitrogenous principles enter tbe system 
under the form in which they occur in foud. 'rbey are all converted, 
during the performance of digestion, into a certain principle (albuminose), 
which ia tbe princiiilo that is absorbed, and that is aub«e<]Uontly trans- 
fonncd by the aasimilative power of tbo aoimil into tbe various com- 
pounds met with. 

The position, then, is this: Tbst animals are not stroply ooosumers of 

3nio compounds, but arc capable of exerting a coostructivo action ax 
They mu»t, however, be supplied with organic matter previously 
fonDcdj and thus tbe oapaoity that really exists is that of transforming 
one organic compound into another. All organic matter has its primary 
source iu the vegetable kingdom, from which kingd(im,\\. ^O^i^viv ^ ^^'"^ 
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food must directly or indirectly be derived The vegetable feeder goei 
diroctlj for its fo>)d to tlio vegetable kingdom. The Haimkl feeder is 
•qually d«pendent upon the products of the Teff«table kingdom for its 
pabulum. Uut it oblninx it only at sooond-hnnJ, so to speak, or in an 
indirect manaer, its food conaisliug of tbe Qceli of auim&ls wbicb Iiave 
themHelves been Douriiihed upoo vegetable prodacts- 

Sow, it is only tinder cxpo«uro to tbe action of the sun's rays that 



plants will grow, and lieiice it is to the influuooe of these rayn that we 

' ~ >d iu the first instance, and the 
source of all life upon our earth. 



must refer the production of food iu the first instance, and the primary 



It has already been ebuwii huvr the energy emitted from the sun, under 
the formn of heat and light, is capable, through the medium of the plant, 
of disengaging oxygon from its combination wiih carbon and hydrogen 
in carbonic acid and water, and leading to the formation of reoiidieable 
<H>inpDundtt; and how the cnorgj- evolved from iho rooxidatlon of thcae 
compounds, whether by combustion or within the animal sysleiu, repro- 
cents or foniis the equivalent of that employed in effecting their con* 
strnction. 

What aji immeasurable amount of force to be, and to have been, 
emitted from the solar <;eiitro I It is true that it must possess a store of 
beat altogether unrealitable by comparison nilb anylhing cognizable 
around uh; for it bas been shown, by recent ioveatigalions with trie spec- 
tro»c0[te, that iron and other mota.Is, whioh t-atinot by any known method 
of hvat-appticaiion be converted into the gaseous state upon our earth, 
exist in that state around tbe sun. It is true, also, that tbe sun is a body 
of almost inconceivable magnitude. To give the simile of UolmlioltE, 
" its diameter is so great that if you BUpfMifte tbe earth to be put into the 
oenire of the sun, the sun itself being liko a hollow sphere, and the moon 
going about the earth, there would bo a space of more iban two hundred 
Uiousand miloa arouud the orbit of tbo moon lying all interior to tbe sur* 
faee of the sun." • JJut when we oomc to consider that, talcing the view 
oow held by philosophers, iu that small pencil of rays which has impinged 
upon our earth at a distance of nearly tiinety-6ve million miles from the 
sun has boon oonlainod all (be energy or source of power which hss been 
Gjied by plants, and much besides which haa escaped being so utilixed^ 
we cannot help being ttruolc at tlie immonxity of the store of power exist- 
ing in tbe Hun. Geology te*ekea us that at an early opocli in the history 
of our globe, this solar influence must have manifested itself to a niucb 
stronger degree then it does even at the present time. The vast coal-beds 
forming a portion of tbe earth's orusi hare origiiiat(.-d in vegetable growth. 
During the carbouiferouB era, which comprised the period of this coal- 
formation, the atmosphere was probably laden with carbonic acid and hu- 
midity to a much greater extent than at the present day. But it is to the 
Bolu* energ; that we must look for the source of tbe luxuriant Testation 
which evidently flourished at that time, and which must have existed in 
tiie Arctic Regions aa well as in the lower latitudes, Hiuoe coal-deposita 
are found there. 

It lias been already stated that it is onlr under the influence of the 
force contained in tbo sun's rays that organic compounds arc built up by 
tba ag«ney of the plant; and it is found to be the green psits only of > 
planta — tboae wber« chlorophyl exists — that effoot tbe decomposition of ' 
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urbooio acid tnd w*t«r — lixing tba carbon aiiil liydrogcn and Uberatin^ 
the oxygen. This operatioD, it is the disllDctivo fuiiction of the pUot to 
perform, aad it fails to be carried on when citlicr ibc inllucncD of light is 
absent or dilorupUyl is ncit jir^^soiit. Undor thoxo coiKJilions — abseitco 
of li^ht and obloroplij'l — oxygen is absorbed aod oarbonto acid libemtod 
instead, juac aa occurs in the animal. J have been infomied thaL it ia 
known to florisU, as tha r»ult of practical observation, that in the esse 
of lh« vari«g'atod-loaveil gerAnium, « ulip that may bnppeti to b« poMwasd 
of whit« loaves only irill not grow alone like other slips. The aoaeoce of 
«blorop!iyl explains the non-capacity to effect the changes rteoessary for 
growth. , 

The solar beam ia compoMKl of raja poaaessing ilifTorent properties and 
different degrees of refnkugibility, and tbe queniiou haji been raised — 
What part of the aolar spectrum cxcrta gmteat power orcr rocetable 
^owth ? The colored rays produced by passing a pencil of light tliroitgh 
s nristn are arranged in the following order: violet, iudigo, blue, groon, 
yellow, orange, red. 

The greatest illuminating power of the epeetrum is in the bright yel- 
low rays, and the greatest heating power in rays betow the rod, and 
tboroforo less refrangible than any of the colored rays; whilst the great- 
est chemical power — power of elfeoting ohomioal change — is in the rays 
at the other extremity of the apectram, namely, the violet, and in tbc in- 
visible rays just above, where clie highest dugroe ia encountered. 

Draper, from experiments conducted in 1843, states that on causing 
plants to elTect the dec^ncti posit ion of c-arbonic acid in tho prismatic spec- 
trum, he found the yellow rays by far the most effective. The relative 
power of the various colored rays ho avKcrta to have been a* followa: 
yellow, green, orange, red, blue, indigo, violet. 

lu opposition to the conclusion arrived at by Draper, it IS affirmed by 
others ttiat it is to ih« blue and violet ravs that must oe referred the maa- 
imuin power of vdectiEig the doeoin position of carbonic acid through th« 
incdiurei of the plant. Helmholtz say^: "The observations upon vege* 
table life have aiiown that plants can grow only under the inSucnco of 
solar light, and as long as solar light, and principally tho more refrangible 
parts of solar light, the blue and violet rays, fall upon the green parts of 
plants, the planu take in c-arbonio acid and exhale oxygen." * He further 
remarks, that in exerting this inllucnee these rays ans oooipletely absorbed; 
for it can be shown that solar tight which has passes through green 
leaves tn full development ia uu longer capable of exerting any clicniical 
influence. 

1 have spoken of light a« a (aotor in the conatrvction of organic com- 
pounds by tho plant. The elements of which these organio compounda 
oonsist are drawn from tho inorganic kingdom, and chiefly, as l.iebig 
pointed out, from carbonic acid, water, and ammonia^priiiciples which 
all exist to a greater or te&s extent in the atmosphere, and from the at- 
rooNphore are to a largo extent, if not entirely, derived. In the case of 
the low vegetable orgunisms wliich become developed in moist situationa 
as A green layer on the barren surface of rooks and stones, the elementa 
required for their growth must have been derived solely from the atmos- 
phere. In the case of the higher organisms, however, tho elements of 
tfrowlh are drawn from the soil as well u the ntmonphero. Humus, which 
lonna the cuiiatituent of tho soil which supplies these elements, consistJ 
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of the decAjring remnius of organic products. But it ia not ha or^nic 
matur that liumua serves as food to th« pUtit*: that is, it is not tho or- 
gUTiie inattor iCnelf that Ja utilixad. It is, oa the oth«r haml, a« a tounw ' 
of oarboiiio mmi\ mid aminoiiia, priuctples raaulting- from its d«ooniposi- 
tiOR, that it owes its paaitian in relation to the alimentation of plants. 

The sts^s paucd through in tho history of viig^ttnble lifu Icadinjf to 
th<t provision of k fitting nupply of foud for atumjil nxttitciicc may be thua 
represented : Beginning, lot us say, with a barren HUrfacc of rock, which 
may have been freshly exposed to tho atmosphere from some subterra- 
nean, volcanic, or other agenov, the germti of low vegetable orpmiaina 
MUircig upon it, extract from the atmosphere their el«ni«ntii of gnintli. 
Pasttiiu; through their term of life tliey die. and fresh oues spring up and 
similaiTy live and die. So the process goes oa, hij^her aod higher forms 
making their appearance. The deiatying rtimains of this primitive growth 
encrust what was a barren surFiLce with a layer of eartli or mould, in which 
ultimately the highest plants find a suitable position for taking root and 
growing. Thus, clothed with vegetation, a ht locality is provided forth« 
support of animitl life, animal Ijeiiigs finding in the vegetable products 
now existing the ncccssarv material for their subsistence. 

It may ba mentioned here that there is one class of vegetable orgaa- 
ilin*— iha Fungi — which avems to occupy an exoeptioiial position, and to, 
namnble animals in being dependent upon organic products for their' 
growth. It is possible, however, that the seeming appropriation of organic 
matter may be more apparent than real, and that tho dependence upon 
organic matter mar anKO from a specially large and constant supply of 
carbonic acid and ammonia being required aa a condition of growth, btill 
it must be Ksid that these vegcUble organisms are not dependent for 
growth upon light like other*, that they have no green surfaces for do- 
couiposiiig carbonic acid, and, in fact, that, instead of absorbing carbonic 
acid and settitig free oxygen, they agree with animals in doing precisely 
the raverae. Such circumstances, it is true, are strongly suggestive of 
the occurrence ot growth from an appropriation of organic cornpoands; 
but there is this to be remarked, that the growth utider consideration oc- 
curs only where decay is going on, and there is nothing, at all events, to 
show that any other than organic compounds iii a state of decomposition 
can be made use of. 

There are other vegetable organisms, such as Venua* fiv-trap, the 
pitcher-plants, etc, which capture insects apparently with l-lio view of 
deriving from their bodies organic matter for appropriation to the pur. 
poaea of nutrition. In other respects, however, these plants agree in 
theirmode of life with their fellow-organisms. 

The chief elements of the various organic compounds built up by the 
agency oC vegetable life, are carbon, hydrogen, oxygen, nitrogen, sulphur, 
and phospbonis; and the following may be regarded as the SDurces from 
whion they sre derived. 

In the above enumeration, carbon ia mentioned first, aa being the ele- 
ment which occur* by far the mont extensively in organic nature. Large 
as is ihe auaoiitj of carbon entering into the composition of oi^anic suo- 
■taooes, the main, if not the entire, source from which it is derived is the 
oatbonic acid in the atmosphere. Aeeording, however, to Saussure, the 
amount of carbonic avid contained in air is not, as a moan, more than one 
part, by volume, in two thousand; but then it must be remembered that 
it is constantly being generated, not only as a product of animal life, but 
from various prooetaes carried on around us. 
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Now it appears tlmt the leaves and other ^rcvn parts of plants are 
eontinuall^ absorbing the carboaifl acid, Kiid, with Che aid of light, effeot- 
iug its de^omposi tioti, th« oxygen being exhaled and the oarbon detain«d 
and applied to the production of organic Bubstsnces. ^Vhilat it is only 
by the leaves and greca surfaces that cnrbonio acid i» decomposed and 
oxygen liberated, it is probable that its absorptiun is uot limited tutliotra 
parts, but that some enters through the roots, ihia being derived from the 
nrocew of decoinpo«itioi) going on in the organic niattor of the soil, and 
iroiD the carboiiio acid carried down from the atmosphere with the rain. 

Striking aa it may seem, there yet are auffioicnt grounds for believing 
that the va«t store of carbon contained in formats, of whatever extent we 
may encounter, has be«D derived in the manner above-mentioned. Geo- 
logical investigations render it almost certain that at one time the atmoa- 
pbere was far richer in carbonic acid than it is now, aod that vegetation 
also was proportionately more luxuriant. 

The auorption of carbonic acid and exhalation of oxygon which lalcea 
place in plants, uihier the influence o( Hglit, ooDSlitutes, then, a process of 
alimentation. The revene process — the absorption of oxygen and exha- 
lation of carbonic acid; a procets which forms one of the principal phe- J 
Domcna of aiiluial life— occurs also to ftoiiio extent in plunlo, ntul stands * 
out unconcealed during the night, when, from the absence of light, there 
is no decomposition of carbonic acid and liberation of oxygen going on. 
It also occurs as the result of certain operations of plant life, as, for 
instance, during germination, flowering, and fruiting, 

Uydrogeii and oxygen are supplied to au unlimited extent to plants 
under the fonn of water. Id tlie production of llie oarbohydrat« group 
of organic compouods; that is compounds such as starch, sugar, dextrine, 
gum, colliilose, etc., in which carbon is united with hydrogen and ox wen 
in the proportion to form water, it is poaaible that water is directly asaimi- 
Ut«d, sUhoiigli this is by no moans an ostMrtaincd fact. In a largo num- 
ber of Other compounds, however, it is evident from their composition 
that for water to servo for tbeir production, its eleroenta must undergo i 
separation. The oleaginous compounds, for instance, ohiody consist of ' 
carbon and hydrogen. The amount of oxygen preMuiit is very much less 
than that required to form water with their hydrogen. For thin element 
to be appropriated a dcoxidation must occur, and it is believed that some 
of the oxygen exhaled by the plant under the toQuenco of light has its 
aouroe not only iu carbonic acid, but likewise in water. 

Although plants are freely surrounded with nitrogen — this element 
forming the laive constituent it does of the atmosphere — ^yet it is not 
from the atmospliere that the nitrogen of organic matter la derived. The 
researches of f^auHsure and Boussingault bavo demonstrated that plants I 
are incapable of appropriating the free nitrogen of tlie atmosphere and 
elaborating it into organic matter. Licbig's ^icw, and it is ono which is 
by coinnioa ounsent endont<-<{, iit, that the nitrogen of orgKiiic matter is 
derived from ammonia. This able chemiH was tlie tint to ebow that 
ammonLa is a constant consiitucnl of the alnioapboro. It is true that 
the quantity in which it is prcHcnt is so iiiiaU that it cannot be rccognixed 
aacept by extraction from a large volume of air. It nuiy be removed and | 
its t^oantitv determined (" On tJie li^timation of Ammonia in Atmoa- ' 
pherio Air," by Horace T. Brown: " FroooedingB of the Royal Society,** 
voL xviii., p. Z$Q) by passing a given volume of sir through water sli^it- 
ly acidulated witb sulphuric acid. It is also susceptible of reoognilton vn. 
rain-water, where it exists under the form oC caiWun.\A. K'W«wi'^\*»^^»* 
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oarbonto acid, /orms a product of the decompositioD of orcfanio inatt«r. 
The nitrogi;n of oiw»nic matter, indeed, is rctanicd to the mor^nio 
kingdom under ttiu form of smnionia. Tlius in humus we have a aouroo 
of ammonia wbiob, doubtless, combinos with aomc of the carbonic acid 
also gcnorstod, and in this state is in ^r<>at part dissipated into tha 
simosphorc. The great volatility of Ibc product would lead to tbis re- 
sult. Diffused through the almoaphcre, it would be abstrnctod by rain 
and snow, and in tbis way oarried back to the earib, to b« brought in 
contact with the roots of planta, through which tta absorption is supposed 
to bo clTooted. According to Liebig, ammonia enters the vegetable 
OTgaoian) in oonbtnation with carbonic or tulphurio acid, while, accord* 
ing to Mulder, the combination is with the acids be describes as existing 
in bumus. 

Nitrogen is on clement of the highest importance in regard to vcgo-i 
table as well as to Animal life. It is not only neccftten,' that it should^ 
enter into the constitution of vegetable eubHlancvH so tliat anlnmls may 
obtaia a supply of it with tbcir food, but it forms an indispensable ele* 
inent in relation to tbo molecular changes of the plant ns well as of the 
animal WhoreTer living changes are carried on, nitrogen ixed matter ■■ 
present. The proolirity of this to change forma one of its most charao* 
teriatio qualities, and the chances it undergoos induce changes of a dofi> 
nite kind in other matter which per 8« hu a tendency to remain nt rcsti 
Thus, in nitrogenized matter wc have, as it were, the requisite starting. 
|>oint for tbo various changes which result in the phenomena of life. 

The four elements which have becQ referred to, viz., carbon, hydrogen,, 
oxyg^en, and nitrogen, form by far the chief constituents of orgninc coin*^ 

Sounds, but sulphur and phosphorus arc aUo prevent, to a tiniall extent, 
ound up with the other elements in certiin organic principles. Sulphur, 
for example, is met with iii c&scino, and both sulphur and phosphorus in 
6 brine and albumen. The probable sources of these elements are sul- 
phates and phoEphates, the aoids of the salts undergoing deosidation 
through the medium of the operations carried on in the plant, in the 
same inanaer as occurs in tlje case of carbonic acid. 

As yet I have been referring merely to tho Bovr^ of the element) 
entering into the conatitution of the organic compounds produced by 
plants, and upon this point it may be considered that our information is 
pretty definite. The preoiitc mode, howcTer, in which these elements are 
combined or elaborated into the infinite variety of organio compounds 
existing is quite another matter, and one which (it must be conceded) be- 
loitES aayot only to the dnma.in of hypothesis. The point has been the 
sabjeot of many laborious researches, conducted by some of the most 
distinguished observers, but, in ipite of these attempts to elucidate it, 
we hiivo nt present little or nothing beyond conjecture to deal with. It 
may be fairly sunniacd, however, that the production of the higher oooi- 
pounds is effected step by step, or bv a series of transition stages, and 
not by a direct or iiuuiediate union of the elements entering into thetr 
composition. Whatever the exact changes that ensue, there can be no 
doubt that they proocod in a definite and precise order. In organio 
nature wo know tliat change induces change, and the change first set in 
motion in the act of growth may be regarded as starting the changes 
which produce ihe various organic compounds met with. Bodies in con- 
tact with changing matter arc within the sphere of inBucuoe of a cneta- 
bolio or met amorp holing force, and to the operation of this force is to 
be osoribod much that ttoours as the result of living action. 
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It is the Eoniutioi) of or^mo oo«i[>oudi]s wtiob ooastituUs the speoud 

firovincc of the plaut to effect in roUtioti to tho prtxluction of food, 
>'ood, howRver, to fulfil ttie rcquircunvnts of miimftl life iiiunt contain 
certain miueml or inorg*uiio aa well as orgnaio priuciples — a eupply of 
tho former being qmto u indispensable as a supply of thv laltor. But 
wo need not concern ourMlves aoout a separato supply of mineral mat- 
tery for, widely, tho prodactioiis of nature contain Jii comhioatioo all that 
is wanted. It happens that, besides being furnished with carbonic acid, 
water, and ammonia for the formation of organic compounds, pl&nts re- 
quire for thoir f^wtb a supply of Malinii priiioiplc*. Theac tliey draw 
from the surrounding Koil, aod a portion of the advantage accruing to 
vegetable growth from the employment of manure ia owing to the mineral 
matter it coiilaios, and which is th«roby given to the soil. 

In appropristing mineral matter as an olomont of nutrilioD, th& ptsnt 
exercises a selective action. It is found, for instance, that some of the 
saline compounds belongtiw to the soil, and not others, are present, 
that they are present in different proportions as regards osch other, 
and to a different ext«nt in different parts of the plant. Mineral mat* 
ter holds, in fact, a definite relation to the component parts of a plant, 
and probably enters into some sort of oombinatiou with the organic 
constituents. 

llius, in vegetable products we God not only the organic, but like- 
wise the inorfpinic matter we reijuirc; and, in talcing up and apply- 
ing mineral matter as it does to its own purposes of growth as well 
Sit forming organic compounds, the vegeubl« orvsnism contributes in 
a complete manner toward tho supply of what is wanted for animal 
nutrition. 

A reciprocal relation, however, it must be observed, in reality exists 
between what it supplied and what is wanted. Wo arc ns maoh adapted 
to the appropriation of the food supplied to us as our food ia adapted to 
our wants. Were wa not so adapted, existence would be impossible for 
US. In nature all things arc matually adapted to each other. 

Ill what has been taid about the production of food by the vegetabt« 
kingdom for animal subsiHtenoe, it is seen that animals and pUnts stand 
in oireot antafonism to each other as regards tho results of the main 
operations of life. Plants draw their foo<r from the inorcsnio kingdom, 
and produce oi^aiiic compounds. Animals find their food in these organic 
compounds, and, in applying them to the purposes of life, reconvert them 
into inorganic principles. In the appropriation of inorganic matter as 
food, plants absorb carbonic acid and set free oxygon. Animals, in their 
consumption of organic matter, absorb oxygen and give out oarbonio 
acid. Thus animal life and vegetable life atand in oomplemental relation 
to each other, and it is in accordance with the requirements for the per* 
sistence of living nature u|tan the surface of our planet that it should be 
K>. If the operations of animal and vegetable life proceeded in one and 
the same direction only, the oCTcot would be a grBdual alteration of the 
chemical arrangement of matter, until a state of things was arrived at 
unfit for the further continuance of life. Under the existing order of 
things, animals and plants in such a manner neutralize each other's effects 
tipon surrounding matter that they balance each other's operations, and 
thereby maintain a slate of unifoniuty. 



14 A. TBBATISB ON FOOD AlTD DIETETIOS. 



THE CONSTITUENT ELEMENTS OF FOOD. 

Of the Tftrious elements known to exist in nature, only & limited num- 
ber enter into the oonstitution of living bodies. The following is k list 
of those found as constituents of the human body: Carbon, hydrogen, 
oxygen, nitrogen, sulphur, phosphorus, chlorine, sodium, potassium, oal- 
cium, magnesium, iron, fluorine, silicon, manganese, aluminium, copper. 
The first four, namely, carbon, hydrogen, oxygen, and nitrogen, exist in 
far larger quantity than any of the others. As for those which occur 
toward the end of the list, they are present only in exceedingly minute 
quantity, if, indeed, they are invariably present — it is more than doubt* 
lul if they are to be regarded as essential constituents. 

The food being the source from which the elements forming the con- 
stituents of the body are derived, it follows that food must contain all 
the elements which are met there with. No article can, as food, satisfy 
the requirements of life that fails to comply with this condition. 
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Ai,TH0OOH it is n««essary that our food should cont&in tb« elemoDt* 
that bftTQ bocD cnuinorntpd — nod ountAJn tlietn in such proportioi) im lo 
furnish tho ro<]uUit« smauiit of each to th« ayst«m — yet it is not with 
these eleineuUi ■» mucIi lli»t, (roio an alimentary point of *iew, wo have 
to deaL It is only in a Btat« of combi nation that the elements are of any 
service to ns as food; and, as ha* been already nicntiuued, tlie ooinbiiia- 
lioii must have been formed by the af:«ncy of a living or^iiism — ibQ 
combination must, in other words, constitute an organic product. 

Now, takiite the different orgaiiio products which nature aSords us 
as fovd, wo find that they may, by anaJyals, be resolved into a variuty of 
definite eomjpouiid!!. I'hasft conititute what are known as "alinientsrv 
principles," tn contradistinction to " aJinieotary substaooGS," or the aj-U- 
clca of food OS supplied to us by nature. 

In a sctentilio consideration of food it is ne««asarr to %^t^ first of 
the alitnentary pHuoiplea. It is only, iadeod, by looking at !t through 
its ODiislituent priueiples that we are in a position to discuss its physio- 
logical bearings, and 1 will be^n by pointing out the most oonrenieQi 
division aiid classilicatiuii to be adopted. 

Popularly, tho insesta are looked upon as oonsisting of /op<f and 
drink, the one supplying us with solid, the other with liquid, matter. 
Superficially, this appears a natural and coiiYctiiciit mode of primary 
irroupin?, but in a phvsioiogical point of riew it is completely worthlosa. 
"food" and "drink' constitute terms referring only to the pariioular 
State in which an article for consumption may liapuen to exist — viz., 
whether it is in a solid or liquid form. What ts drunk, for instance, and 
this holds good partieularly in the CMe of tnilk, may be rich in food or 
solid matter, and in the food w« consueae there is invariably a large pro- 
portion of liijuid matter, 

I'bysiulogiciUly, then, the separation of the infresta into " food " and 
"drink" is unsuitable. The two malcrial factors of lifo arc food and 
air^ and food may be considered ascomprising that which contributes to 
the growth and nutrition of tho body, and, by oxidation, to force^pro- 
duottoo. Regarded in this comprehensive light, food embrneei both sohd 
and litfuid matter; and the primury natural division is into organic and 
inorganic portions; that is, combinations of elements producible only 
through the agency of life, and chemical combinations drawn atinply from 
tho mmcral kingdom and incorporated with the others. 

The inorganic portion of food ooosista of water and. Nw^traia vt&xja 
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principlo. Th« orgknic portion may b« aubdiridcd into compouDds oC 
which nitrogen forms a ooiiHlituont, and compounds from tvhicu it ii ab- 
Kul; in oiK«r wortU, into uitrugtsniced aixd iioii-nitrugeiiixc-J compounds. 
Tbo Don-nitrogeniicd aliinoiitaiT principles arc composed of tbo three 
cUmaniH — oarbon, oxy^ii, and hydragea, variously united together; 
wliilst the nitroj^iii»id ultewisc contain thr«n three ulutnciiiM, hut, in ad- 
dition, nitrogen, and, for the most part, sulphur, or sulphur and pho«* 
pborus, aa woll. 

(Jnbi^, rvganling tho iiitrogonizcd and non-nitrogeni£ed pnaciplos aa 
contributing lo quite distinct purpasuK in the animul economy, rrrvrrcid 
to there as forming the hauls of a physiological olnimiiication. The foniivr 
lie lookod Upon aa destined for appropriation toward th« growth and 
maintenanoe of theoomponeute of thohody, and tliorefori) ho called lliein 
"plastio dements of nutrition." The lattir ho rcgardud aa simply du- 
signed for undergoing oxidation, and, in this way, for serving as a soiirco 
of heat. Those he termed " elements of reapimtion," but tho oxpr«ssion, 
it must he said, does not properly convoy what is mpaiit, and Dr. H. 
Uuudas Thomson suggeslecl that tlio t«rm "calorifiant" should be em- 
ployed instead, "CaloriracicnL," however, is a more appropriate vrord, 
ana by geoerml consent has been adopted. 

It stands to rpasoa, that for tho growth and repair of the various tex> 
turt!^ of the body, a.t iIirik have nitrtigi-n forming an eBBonttul ingredient 
of iitcir constitution, nitrogenixed compounds must he supplied; but, from 
wtmt in now known, it must also be said that these coinpouiidti are like* 
wise susceptible of application to heat-production. They ar« truly, in- 
deed, *'histoeenetio," or tissuc-forminE materials, but, by the separation 
of urea (which is known to occur in tlicir metamorphosis in the animal 
systvtn), a hydroc^rhonaceous compound is led, which mny ho appro* 
priat«d to heat-production. Itmay be asserted, in fact, that there is suf- 
ficient to ahow that the nitroganized principles in reality subserve both 
purposes in the animal economy. 

In fai, sgain, wc have a non- nitrogenous prinoiplp, and one belong- 
ing, therefore, to the calorifacient group. There is every reason, liow- 
ever, to believe that fat is essential to tissuc-developmem. It sccma to 
be intrinsically mixed up with nitrogcniKed matter in the animal tex- 
tures. Certainly it may be said to be directly applied toward the for- 
mation of adipose tissue. Fat, therefore, lakes rank as a nutrient no less 
than as a cahmfactont principle. 

Hence Liebig's d«finition is not to be accepted in • rigid sense. Al- 
though nitrogeniied principles cnnititiite true "elcmcnls of nutrition," 
yet it neither followa nor appears likely that they are limited to this pur- 
pose. Tats are undoubtedly important calorifacient principles, and can- 
not /Mr «e supply what is recpiired for tissue-development; they, never- 
theless, take pan in the process. According to our current views, which 
will be discussed more fully further on, fats arc al»o concerned, in a 
manner not previously suspected, in museuUr force-production. Taking 
all these con*identions iritoaoooant,Liebig'sclassi(ication loses the scion - 
tilie force it was originally supposed to possess. The subdivision of tbe 
Organio portion of food, however, into nitrognniz^td and uoti-nitrogenized 
groops is still praoltoally and physiologically convenient. 

Frout proposed a classification which arranged food in four groups of 
]>rineiplea, viz.: 1st, the aquoous; 2d, the saccharine; 3d, the oleaginous; 
kod 4tb, the albuminous. 

It will be seen that this classification fails to include ultne matter, 



ALTMEMTABT PBIKCIPLBS. 

which, as Already KUUtid, tottnn an clomcnt in(]isp<;rtKat>1t) to nutrition. 
Tli« Mccharino and oleaginous groups <:oiuprifre iivicuitrugeaixoJ prin- 
rijiloB, whilQ the albuDiiiioug i^ornpreheniU the nitrog^nixwl, 

Tka olaMiiGcation time will be adopted in this trvatiiKi is one wbicb in> 
toItm no expresaion of ptivsiologiual destinatioti, but is based on ibe 
oheroioal nature of the priricipks. it ia first assumed that food EalU otta- 
rally into or;;nnio and ii>orcanic divisions. 

Next, tlist llie organic is Hubdi visible into nltrogenoiu itmi non-nitro- 
g«nOas; andfurtber, tliat the riOifuitrogeiuus is naturally and ooiiveniently 
again subdimiblc into fats and carbohydrates — the former consiatiDg of 
I'arbon and hvdrogeii in combination with only n small ainonnt of oxy^n; 
I ho latter of carbun, with uxygnn and hyilrognn itlways in such rolatiun to 
1-ach other as to be in the exact proportion to fomi water. To ttiis latter 
f^roup belong; 8ui.'h principles as starch, supar, gutn, etc. 

It inuKt be observed that thoro aro a (ow principle* whieh do not 
fltrielly fall irithiii either of lite (ireceding j^u[». I5ucht for inst&noe, 
as alcohol, the vegetable aeids, and peetin or vegetable jellr. AlooboJ oc- 
i^apioa an intermediate place between the fats and carbonyd rates, whilst 
the otiiursare oven mure oxidized compounds than the carbobjdrales— 
in other words, contain a larger aniount of oxygen than is required for 
the conversion of their hydrogen into water. 1 hese principles are hardly 
nt Bufficisnt importanoe, in an alimentary point of new, to eall (or their 
ooasideratiun under a dialtiict Imad, and they will therefore he apokua of 
in oonnection triih the carbohydratcv. 

Having said thus much upon the classification of the alimentary prin- 
ntples, 1 sbull next npcak of them in relation to their respectivn physiolo* 
giro! beanngs, taking the grou|i« in tlie folkiwijig order: lai, nitrogenous 
principles; 'id^ bydrocarbonaorfals; 3d, oarbouydratea; 4lh, iuorganio 
materials. 



THE NITROGENOUS ALIMENTAnV PRINCIPLED 

Nitrogen enters largely into t)i« composition of the animal bodv. It 
therefore requires to be freely supplied from without. Although living 
in an atnionphore about four-fifths of which coni>i»ts of nitr<>^<?'n, yet it is 
not from this source (though the question was formerly entertained) that 
our supply of nitrogen ie drawn. Nitrogen, to be availabli' for us, inuHt 
be supplied in a ntnte of combination. It is not, indeed, with nitrogen 
in the form of an element that wo have anything to do in the question of 
nhnientation, but only with oompuunds contuiiiing it; aitdsucli cuin{K)unds, 
it niny br Mid (as rcgnrds animal alinteiilation), that have beien produce*! 
nndsr the influence of Hf^— thafis, compounds which answer to the itame 
"oManic." 

Organic nitrogenona matter, then, and not nitrogen, is what we re- 
quire to have supplied to us, and what alone we have to deal with physio- 
logically. Such nitrogenous ntatler muHt, therefore, eonstituto an essen- 
tial ingredient of our food, and we find that it there exists under various 
ch«miunl forms. 

Chemisu reongniito scvrritl well-deiined compounds amongst the nitro- 
genous matt«r found in different articles of food. Besides these, there 
■nay Iw some nitrogenous matter which Is still tuiiceptible of liriit^ ut<!<t, 
but which has not yet been spceiali^ed, and which in ou aual-jta ■«'i>3iv'i.^^ 
2 
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amoDgmt tbe extractir««. Tbis, however, cuinot b« nifEoient in lunoant 
to be of much Kignilioanco. 

If we look at the nttrogooizAd dimentftrr prineiplM which I)«t« b«on 
tnade known, some »r« (^iiancterit»d by yieJding jiroleine wh«n 8ubjecn>d 
to the BCtion of an &lksli and heat, whilst from others no protcinc is simi- 
Ur)y to b« procar«4J. Th« formor compriso t)i« ■Jburntnoat group, *ni] 
are often rvtcrmd to u the prot«i»« «onipouiid«; the Utt«rcon8titut« thv 
geljitinoui principles. 

Wh?n th« discoTcnr of proteine was first of all mado hy Mnld«r, tho 
Biibstanoe was regarded as funning the bwo or radical of the albuniiiious 
prtQciplea. It oontajiu the four elc id enl ft— carbon, hydrogen, oxygen, 
and nitrogen; and each of tli« albuminous priuciplea was if^ardoa as 
simplj resultitifT from the combinstioa of the supposed b«M witfa different 
quantities of sulphur and phoaphortu, or sulphur otilr. It must be stated, 
however, ihat there is nothtn){ to show that proteine really exists id the 
compoands from which it is to be obtained. It can be regarded only as a 
product of the chemical proe«« to which it is neceaaary to subject the 
eompounds in order to obtain it. Looked at in this Itgtit, it eoastitutea a 
chemical and not a physiolofrical principle. It therefore has no direct 
phyiiiological bearing, but nercrthcleaa it serve* to link togethor cortsiii 
important phvBivio^ical conipouiid*. 

Tho albiiminous or proteine compounds comprise albumen, fibrinc, 
citseiiic, and errlain other bodies whicli form mod iticat ions of these. 

.■ilf/utnen may be looked apoti as the most impurlnnl tcprcscntaiivoof 
the proteine (frotip. It connists of the four elements^-carbon, oxyffen, 
hvdrogvn, and nitrogen, with the sddition of some sulphur and pno»- 
phonis. As it is met with in animal productions, it is in such intimste 
union with fatty, alkaline, and earthy matter, that it is with soma difli- 
cultr separable from ihotn. Il raries to some extent in its behavior, as it 
is uotsined from dilT«rent sources. The albumen of the blood, for in* 
stance, does not agree in all respects with the albumen of the white of 
egg. One of the most striking properties of albumen is its coagulability 
upon the application of heat. It therefore exists under two stat^, viz., 
soluble and coagulated albumen. 

Albumen may be regank-d as (he pabulum in tlie blood from which 
the different atiiraal tisaues are evolved. That it can afford per gt the 
nitrogenous mattrr rmjuimd for nutrition i« proved by its bcitif^ the prin- 
ciple tn the egg from which are developed the nitrogenous tissues of the 
cliiok. 

J'\brin€ is characterized by ita property of undergoing spontaneous 
Roagulation. It is com|>oaad of the same elements as albumen, but con- 
tains a larger proportionate amount of sulphur, and also a rather larger 
quantity of oxygen. . 

Ca&tine formH the proteine eompoiibd of milk. It is distinguishable^ 
from fibrinn by nctt undergoing spontaneous coagulation, and from albu- 
men by not being coagutable by heat, and by being thrown down by or- 
ganio acids which do not prenipitate albumen. Besides the four elements 
^-carbon, oxygen, hydrogen, and nitrogen — it contains sulphur, but no 

))hosphorus. It is remarkable for the large quantity of pltosphate of 
ime which it \» capable of holding bound up with it, and the tenacity 
with -which it retains it. There ii, it should be statcil, a little uncertainty 
regnrdirig the chemical constiltilion of caseine. Uy wmie it is regarded, 
not »a o iiim|i1o, but as n rompound body^-a body composed (in reality^ of 
a eombinstion of two or more otbcra. 
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Bcildcs those wr-II-known prot«in« oompoanda there are modifioationa 
o( tfa«ni which hare b«en part iaukri zed by ohemisls, and tk« following 
laa^ bo referred to aacorinecied with the subject nf food. 

YlteUint ih tlie name given to the nuxlifiod fonn of albtimen which ex- 
ists in thn yolk of ibo cgK- Them are c«rtaiu points in wbicK this 
substaucQ comports itaelf difl«rentljr with r«s£«nt« from ordinary albu- 
men. 

Olohvdme is the albumtnaid matter nxUting in the Buid contents of 
tfa« blood-ooq>uaclo. It is ihera intimately aasociatcd with, but ocverlhe- 
1m8 qait« disLiDflt from, the coloring matter. The tamo principle is also 
{ound !n the (irystnllinc lens of chc eye. DilTcrcnt opinioiiii have been «X- 
t>r«asad rej^rdiiif^ the truR positiOQ it holds. Ij«canu looked upon it as 
identical with albumen, and Simon with oa<«ine, whilst L^hmann mmarks 
that be would b« dispo*cd to pUco it by tho aide of vitelline, if the ele- 
mentary analyse* w«r« not opposed to tnst view. 

Myntine eonstitutca the insoluble principle of rauacular Bubatanoe, and 
is obtained bv subjecting the tissue in a finely divided state to repeated 
washings with water. Another xubstancu was dftseribed by Liobig an 
coast ttatin^^ musclo librina, and waa named by htm tyntonin*. It forms the 
principle diasolred from washed muscle by a weak boitition of hydrochloric 
acid, and may be thrown down from this solution by neutraliiatioa with 
an alkali. It is present in and th«r«by incr^tsxea the nutritive value of 
beef tea pr^iured acoording (o Liebig's special directions. This principle 
baa been lately regarded as nothing more than acid albumen; and it is 
said that if cither albumen, myosiiie, Titeltine, or fibrine bo treated with 
dilute acids the formation of acid albumen ooours whiofa is, or appears to 
be, idenlicid with ayntonine. 

Tbo protoino compounds haro as yet been inferred to only as they oc- 
cur in animal productions. But ve;r<^tBbIe productions also contain com- 
pounds which, in tb« InngtiiLgn of IJobis, aro not only simitar to, but ab- 
■oltitcly identical with, ibe albumen, fibnne, and caseine of the animal 
kinsdMn. 

VtfftteAh aRumai iseontained in wheat and the other seeds of the 
ctTtalia. Tlie juices of most vegetables, such ax turnips, oarrou, oauli- 
flower, cabbage, eta, yield more or less pret-iuitate with heat by virtue of 
ita prutonoe, U is also found in considerable abundance in sasociation 
with vegetable oaaeinc in the oily seeds, such as almonds, nuts, etc 

Vtgttabte/ibriH^ likft.albumen, is also found in tbo ooreal needs. It 
remains behind when fiour is washed with a stream of water for tho ex- 
traction nf gluten. The albumen, starch, etc., are carried away with the 
water, and a tenacious mawi in loft, which is known as ortide gluten. Il 
is not this which constitutes vegetable fibrino, but vegetable liorine forms 
a portion of tL IJy moans of boiling alcohol the crude material obtained 
as above is resolved into two portioos, Tho one which is dissojirod oon- 
•ists of glutin and caseine, whilst that which reniaiuK ia vogetable Gbrina. 
Vegetable fibrino alto exists in the juioe of the grape and moat vegetable's. 

VigtUMc ca»ein« can be obtained from peas, beans, and other logu- 
minons seeds, and is sometimes specially (l<*noniiiiulcd ("•jumint. It also 
exists, with albumen, in the slmoud and such-like oily seeds. 

The gelatinous principles constitute nitrogenous oompounds, but do 
not yield proteino like the oompounds that hnve just been referred ta 
They oomprieo ffetalme and c/tondrine, and are obtainable only from ani- 
mal prodtiots: gelatine from bone and other structures oontainiciK &Wt<^v>.'>. 
tiaaae, and ehondrine from cartilage. The tnoM. aX.nV'un^ '^t^i^iVj Obn'i 
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posnia is thit of tlivir squeouii Kolution gclatiniziiif; upon oooHng, It is 
^ilatioe vrhich forms the {maift of suups. BesiiJeH carbon, hydrogen, oxy- 
^n, and niirogon, as consttiiietit elemctitB, & smHil «iiKini)tof suTpbur np- 
posn also to be prcsunl. Thoy oootBiii no phoNjihonttt. 

The quostion liii» bo<^n raiiicd, tmii largely dtscuiuictl, it to «b«thf>r 
ge]atiu« and chotidrine «xi6t in thu lissuvs, or aro formed in tha prooewi 
of obtainiiijf them, vix., the prolonged boitiiij^ of the tiHsue in water. On 
liutking nt tlifl cbcmictil proprrtiRH of golntuic, wc notioc that it forms 
«» iuHuluble compuuod with tmiiiio a,cid. Now, it is well kngvrii thftl a 
ftlruoture whicli yietdB gelnline, on being soaked in a solution of tannie 
■oid, g>Tos rise to the formation of the oompnund mentioned, tt ia this, 
ind«cd) wbiob forms the basis of leather, a fact w}iioh ih strongly in faror 
nf itelatine really existinc tt a constituent of th« animal body. 

It h^a been slated time the geUtinous prinoipW wliit-Ji bav« fallen 
under consideration are to be obtained only from animal products. No 
iiiiro^nouft compound of the kind i« m-it with in vojf<>tiil)io materials. 
'('h« jeltv yi^'lded by fruits tttid som«> other vegetable subelanoos >s quite 
a diSerent article. It oonsisis only of the throe elements— otrbon, hydro- 
j(nn, find nxygen, and ia known ch<imiei«lly hs pectine and poetic acid. 

All the uitroj^etious principles must undergo dig^estion Lfcfore they can 
enter the system. Di^^'iiLinn, in fael, is Himply a proceaa wbtcli but for 
it« object [n At sub»taii(;e8 For al>sorpti'>n into the svatem; and the iiitro- 
f;enouH principles are in & statu to resist absorption, eertninly to anj| 
material extent, unlii thoy hnvo been liquefied and transformed by tM^ 
>g;ency of dii^stion. 

Beyond being mechanically comminntod or reduced to a more or len 
finely divided state in the mouth, our nitrogenuu* food iitiilergons no 
diauge until it reaches the •tomaeh. In this organ it is brought into 
contaet with a soeretion, the gastrio juice, which has the efCoet of dissolv- 
ing and transforming it into a principle whieh po^apMe* the iraportiint 
property of hrtitig highly difTusi Me, and thereby rusdily tninsmisitible from 
the alimentary oanal into thi^ lilood- vessels. With all the nitrogenous ali- 
mentary principles the result is the same. 'Hteyeaeb, underthe influence 
of the gastric juice, lose their characteristic proptrrttes and become con- 
verted into the highlysoluble and difTuiiible product referred to. 

Miaihe was the fint to rceognine this product of iho digestion of the 
nitrogenous principles, and gave it the name of affniminotf. I^prone is 
%ha namo which has since been applied to it by Lehmann. Mialhi: hold 
that the «ubstanc« obtained by the digestion oC the proteine bodies was 
identical with that obtained by the gelatinous principles. This would 
briitg the latter into precisely the same position with regnrtl to nulritioni 
u tifc former. Although our knowledge alwut the precise extent of tlMn 
eapaoityof gelatine as an article of nutrition eannoi be looked upon as oomJ 
plet«f yet tlio information before us justifies the inference that tt doow 
not poswsaa the same capabilities as an albuminoid substance. If auob bn 
true, the prodaots of digewtion <>( the twocannot bn compIetft)yidentiMtl>^ 
however much they mav resemlile each other in their general properties. 

It has been stated that, by the action of tbe stomach, Ibe various 
principles composing our nitrogennns food loan thnir chanaetenstidj 
jiropfrrtiee, and b«iomo converted into a euhataneo which has received thfti 
devgnation of peptone from one, and albuminoso from another. Fibrine 
i> diasolvn), and ts not susceptible of again solidifying. Albumen in a 
fluid (onn is not preeipitated, as has boon assorted, and then redissolved, 
but sitoply transformed. Albutnen in the solid or coagulated state is 
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ilisaolved, uid fails to l>« «g«iii ooagtiUbU. Caseine U first r«nder«cl 
soliii, or curdled, uid thon rwliasolvcd. It la now no Ioniser susocpliblo 
ot bciug thrown down, (ielktine i* Ikque6ed, and ennnot agun b« nuulo 
to ff<>latinix«. 

Mo matter from what princiji^e a digvati re product or peptone bubcen 
obtaiued, the followioj; are tfae cbaract«ra whic.li arc found to bdoiif^ to il. 
It is soluble to tlio blgbeitt degree in watdr, and it signifitss tiothing 
vhfltbor tke liquid is in tbe acid, neutral, or alkaline stale. It is not 
precjpttabl« from its aqueous solution by heat. It Is soluble in diliito 
aloobol, but absolute alcohol precipitates it. It is au uncrviitallisatjlu 
subctaiioc. devoid of odor and almost of tastt^. In a pbysiolugicjil point 
of view it« must iiupurtutil properly is ilie hi^li degroe of diniiii.ibilit}' it 
enjoya. It ia doaigncd for removal from the aliinuDtary canal by absorn- 
tion, and, by poascMing the property rcfemd to, a phyaioally favonbia 
di*|>oiiition oxialjt for the aucomplialiin^iDt of what ia wanted. 

The nitrogeooui alimentary principles, then, on reaching the stomach, 
are fitted for absorption by undorgoing transformation into a highly aolu- 
blc and dilTusibJv aubciaoce. The change, we know, is wrougbt by tbo 
secretion of iho fttomoch, although the preoiM modus operanat ennaot be 
axplain«d. There are (wo in J is pen sable ingradients of (he gastric juice^ 
vis., papsiiie (a acuLral nitrogcuixcd principle) and an sold. Pcpsiiie \a a 
secretory product, peculiar to, and therefore obtainable only from, thv 
stoiiiaoh. About tfia acid there in nolhing peculiar, and different viewN 
have been hold regardinjr the kind of acid that is tiaiurally present. Willi 
the eombinntion of pe)i«inn and acid, a liquid is obtainod which dissolves 
nitrogenous matter iti the same manner out of as within the stomach. 
Acoording to l^hmann, it is only hydrochloric and lactic acids — and these, 
the aame authority aifirms, give the acidity (o (ha natural accretion — 
which yield an etiergctic d)Kx:ative fluid with pepsine; but, accordioff to 
my own experinients on artificial digOAtion, otner ai^ids, such as tbs {Uiot- 
phoric, sulphuric, citrlo, and so on, will e^jually answer the purpose. 

From tiic aboTo 8LBtomcnt« it follows that the solution of nitrogenous 
food in the storaach is ejfertod by the action of a liquid which owes its 
virtue to the presence of a couple of priti(?ipl(?i — |>cpitne and sn aoid. The 
action of this liquid is favored by tlie elevated temperature belonging to 
(he body, and also by thi^ movcioont to nhioh the cootenls of tbe stomach 
are subjected by the action of tlio niusoular fibres with wliieh the waits 
of tbe organ are provided. As it is reduced to a lluid state the food ia 
forced on into the upper bowel. Chyme ia whet this product of gastric 
digestion is called. Besides the nitrogenous matter in a dissolved aiatc* 
it contains a portion suspended in a finely dividwl form whicli lias not yec 
nodorgone Bolulion, and likewise, in the same state, those conslttaents of 
tbe food which resist the solvent action of the stoauioh. 

Tbe nitrogenous matter which has esc«pod from th« stomaeh in an un- 
dissolved state ia submitted to a further digestion in the intestine. This 
may be shown by direct cxperimenul obserTStion. And it is not by a 
continued action of the gaAtric Juioe which passes on with the food in ita 
oourse, but by an action exerted by the seeretioos poured into the intes- 
liiM itself. It has be«D slated that the preseooe of an aoid fonna an in- 
dispensable factor in giutrio dig<^»tinii. Tbo chynio as it passes on from 
tbe stomach is strongly acid. It ountainn nitrogeooua matter which has 
not yet undergone solution, and also gastric juioe whoso power (it inav be 
iiiforru(i) has not become exhausted. So far, we have conditions nliich 
aafBce for a coaiinuaoce of the prooe» oairicil Od in tbo ktomvX^. Xn-'Vik-v 
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pens, hoverer, that on reaching the unull int«stini> tb« chyma encounters 
■Ikalinc sccriilioitft. The pAnvrtttklio juice U, to a m&rked extenL, alkaline, 
Biid «o is aliMi Ibe intestiiiaJ juice. The bile LikewiBe oontwna a quantity 
of alkali in fcclile curabinntion, and easily taken hj the gastric juti>« acio. 
Thus it happens that the ehjrnie twcoinea more or k»it neutralized as the 
■mall int«sttne i« being trarened. As the result nf ofasen-ation, in fact, 
I have noticed ihat by the time the lower paK of the iloum ia reached, 
the iiilwattnal cootenbi may be found to present a nuutral or oven alkaline 
reartioo. In this way, through cnntact with the sceretiens poured into 
the iat«stitie, the eaerfry of the unexliaiialt^d gztatric juioe coHtuiited in the 
chyme is dcMroyed, and whaleTcr solution of nitrogenous food now oc- 
oani must be due to another sgency. 

Let us, ibert-fore, iiK|uirtt intw the effect which the rariuusMoretipns, 
as Lhey become incorporared with the ehyme, are capable of produ4»Dg. 

First, as regards the intestinal juice. This fluid, it is evident, pos- 
W oa some solvent influeiico upon Ditroffcnous matter. Didder and 
Schmidt ascertained by experiment that t»eat and ooagul&ted albumen, , 
contained in a niuslla Lac, undergo, on being placed in the empty small] 
intestine, in which the bile and pancreatic juice are prevented by a liga-" 
turn fr^jin descending, in from four tosix hours* time a ooniidemble amount 
of diguatiun. In an experiment [lerformed by mysi^lf, in whiob the hind 
Icgi of a frog that had been separated from the body, were intnxiuccd 
into the empty sntall inloatiiie, secured by a ligature from the descent of 
■eeretion* (rem above, I found, afu-r the Up«e of mx hours, the lege par- 
tially digeaiml— & portion n{ the nkin, for example, having been dissolved 
away, the inuscles underneath it 8eparat«^, and some of thn bone*, to a 
fllight extent, exposed^ 

Next, u regards the pancreatic juice. Besides its other offices in the 
animal economy, this litjuid acts upon and dissolves nitrogenous matters, 
as appean from the following considerations. 

In IB36, Purkin>e and Pappenhcim ssMtted that the pancreas con- 
tained a principle capable of exerting a digestive action upon the nitro- 
genized elements of food. This statement attracted little attention, and 
soon dropped out of notice. More recently Laoien Conrtsart, of Parin, 
lia'ing reopened the fubjcct, proved, by a series of experiments, that the 
pani^reas, as one of itN funelioiis, supplements the action of the stomach, 
and, after a copious meal, contributes to digest those nitrogenous mattfra 
which ttare caoapcd the stomachic digeslion. As far as the reisult is con- 
eomcd, tha two kinds of digi^sliou, he states, coincide, each leading to the 
production of albuniitioee. While acidity, however, is a ncce^uiry condi- 
tion to digestion in the case of the gastric juioc, the pancreatic secretion, 
it is affirm (sl, possnucs the pnweroi acting equally well, whatever (he ex- 
isting reaction — whetner acid, neutral, or alkaline. 

In support of his doatri[>e, Corvisart hassdduc«d three seta of experi* 
mnntnl moults. 

In the first plaeo: if the panoreas of an animal be taken when its aoiive 
principle is at its maximum of quantity and quality, that is, from tha 
fourth to the seventh hour after digestion has bi^un, and it be then 
finely cut up and infused for an hour in twice its rolume of water at a 
twnperEture of 90" Cent. (68** Fahr.), and the infusion be at once expori- 
ntented with, it will bo found, he axsi^rtu, to possess a power of disiiolTing 
iho nilroL'i^iniied alimentary principles, and converting ihein into albumi- 
liose; and this with no evidanca of putrt'faction being perceptible, pru- 
vid«l the experiuetit be stopped at toe cud of four or five hours, in whieb 
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tim?, under & temperaturo of kbout 100° Fahr., tfae pancreaiic principio 
will have cffcciod kll thai it iscsp*blo of doinft. 

SMondljr. — Ttio pMtinrRAtic juin« obutnnd during lifo from tbi> duot of 
th« ffl^nd ia found, ha aSiniis, to b« c«pul>lo of acting &a a powerful solvent 
OD the nitro^nized &liiii«utary prinoiples, vtbea t\w requmita prec&utioDX 
■retnkcti in ooiiiluctingttMeiiwnniont. Tiio.jiiicn, tlint in to luy, mu«t htt 
ublsiiiul from tht> fuurth to lira miveiitti hour aTtRr the injjfatiuii of food, 
at whioh time it is charged to its maximum decree vritli tiie panoreatio 
principio; and muiit also be •xparim«nt«d with immodinli'ly after ita ol- 
ieotiOTi, it dissolves, Corvisart aays, fibrtiie more quickly mid innr'! lar^ljr i 
than albumen. The b«at being maintainiMl between -l^" and iH" Cent. 
(lOfi" and 113° Falir,), a specimen of panoreatio juice of onlinary enorgr 
diBaolv«a,it in stated, if the mixlare be s^'^ated every quarter of an hour, 
all that it is capable of taking up of fibrino in two or three hours at the 
moat, and of solid albumea tii four or five hours, tlie experiment, up to 
this time, bein^ attended with no evidence of ordinary decotnpostlioD, 
while at a fliibM-qtiont period ordinary docompoaition in found to sot in, 

Tliinlly. — Nitroj^uiitXL-dsubsUtnecxintroduovdinhilhodundriinmwIieii 
panoreatic juice ia flowiiig into it are found lo bo diaaolvod. notwithstand- 
ing the gssiric juioe and bito are precluded from entering by applying a 
ligature to the pylorus and bile-duct. 

It ia necemury to stale that thn evidence derivablo from the last ex- 
periments must not be taken for more than i( is really worth, viewed in 
relation to pancreatic juice ^er te. The bile and the jiastric juice may, it 
is true, have bwtn pn'ventod entering the duodenum, and thereby pre- 
cluded (rotn Qoiitributingto the effect, out it ia iiiiposwble to exclude from 
uperatioii the seoroliona of Brunner'a and the other glands uf the duode- 
num. 

My own ex|HTimen1s with the panoreatio juioe at firftt inclined me to 
think that the effects produoible on nitrosenoua matter through the ajtcenoy 
of the pancreas vere rather like those which result from putrefselion than 
from (mo dig«>stton. 

On repurfomiiiig the experiments, howAvor, I obtained results whioh 
certainly appeared to indicate that some digestive action had )>oen at work. 
For flsamplo, upon operating with the pancreatic infusion, taken cor» 
formably with iIh; instnictions of Corvisart, I found that frogs' birid-lcgs 
(which, accx>rdinf^ to my experienoe, oonatitute one of the moat, if not the 
moat, Eonsitive and distinct tests of digestive aclion) were, upoQ aome 
oDcasions. softf^nod, »o that the flesh broke down under very slight prea- 
fluK, without any ovideiiooof ordinary putrefaction being apparent. The 
•Seet, however, was not to be oomparod with what is ^aorved after the 
use of srtifioial gastric juice, and ordinary decon> posit ion tends tguickty to 
ooour, which is not the case in experiments conducted with gastric juice. 

Whatever the power actually enjoyed by the pancrvatic juioe in Ibis 
direetion, tb« chief potut of interest to us, as regards the subject of food, 
is not whether this or that secretion poured inlo the intestine will dia- 
poae of nitrogenous mat tor, but whether nitrogrnon* matter really under- 
goes digeslioQ in ttio intestine; and, ihua framed, it will b« presently scon 
that the question admita of being answered in a very positive manner. 

The bile forms another »*^crrti«n, which bcootnns inrorporatod with 
the alimeniarv matter aftt-r its vx'n from the slomaoh. There ia nothinfr, 
however, to sliow that this fluid poasesses any solvent power over tbo ni- 
trogenvM*'! principles of food. 

Remarks have been made upon the aotioo of llw ftu»«li(na \k)usc^\'c>'' 
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diWdnally, but u rcguds the mbJMt of ftwd, the point af gnvfttntt inter 
«at to UH, S8 hks been already said, is nbat occurs within iho intestiiiv 
when all the 8«cretioii« &r« alluwod to outer. Kxporiinent sliuws that 
th«n: t» n very powerful nolTntit nution «scrtcd, and, as 1 cjiu state from 
personal iiiveetigation, a few hours sulSatf for oitroseiious matter^ iaim- 
duoed directly into the upper .part o{ the small intestine, to be completely 
digested. With rcfornnnn, therefore, to the digestion of nitro^iioiis mat- 
ter, the iiiti-t(tin« may uiidoublodir be r^arded as irirrfonniiij^ a pnrt aup- 
pleinentary to lliat of the stomach. Besides its otnor functions. It scrret 
to complete tho diK^siion of whatever nitrogenous alimentary matter may 
]iav« escaped the aigc«livc action of the Moiiiacti, un<l it may be rcroarkcd 
that the Hanifi result — nami^ly, the praduotion of albuminosi^or peptone— 
occurs as when tho solution h*» been effected in the iitoinacl). 

Hevic'U-iii); the Bta}{«)a that are passed through preliminary to the ap- 
propnuliou of nitrogenous matter within tho Kvstcm. wc liavo seen tbat, 
tbrougb the agency of the slomaah and of the intestine, it undergoes 
conTerslon inio a principle wbiuh, from its diffusible nsture, ia readily 
sascoptiblo of absorption, and it is in this form, vix., as albiiniinoae, tJiat 
ibe various nitrogenous alimentary principlns reach the oirculatiun. 

The conversion of the oitrogenoua alimentary mattera into albuminose 
Is necoasary, it !a fitrlher to bo remarked, not only as a process prepara- 
tory to absorption, but also as filling them for subneqiiriit application to 
their proper destination. It uanuut aliHolutely be? affinued that no ab* 
sorption whatever occurs without prorioiis conversion into nlliuminose; 
but this much is corlatfi, that thu amount so absorbed must be wry tri- 
lling, and ic can b« »liown ibat if they directly reach the uiroulalioii in 
aiiy quaritiiy, thay viaibly pass off vrithout being applied to iJie purpuses 
of the economy. 

Ucmard wan tbo fimt to ditmonstratc that the albumen of <^^, rcaeli- 
ing the einrulAtiuii without having previouhlv undergon<^ digostiun, ijuiukly 
passes from the system into tlie urine. If uitrodui^ directly into one of 
the blood-vessels, or even if injected into tho aubtnitancous tissue, It rap- 
idly betrays its prcsencu in the urinn. This I can attest from my own 
expert(--ne<!. Doth after injeotion into a vein and into the subcutaneous 
lis6ue, the albuuien of ogg, as 1 have often seen, is soon recognjeablo in 
Ihe urine. 

It has also been obsorvod that a meal cotisisting laig-ely of eggs, pai^ 
(ioularly if taken after proloDgod fasting, has been followed by the ap- 
1>eanJiCQ of albumon in the urine. Here, apparently, it has happenml 
that Bomn albumvn has rrached tho circulation witbuut having; umlergonii 
ihe usual conrertinn, and, as when experimentally injected, has been 
ihenoe dischar>red witb the urine. Hence it may be concluded, not only 
that rgg-albnmvn and blood -alliumcn differ iitriktngly frani each other in 
a pb^'Siological point of view, but that eg^albumen, as sncb, ia not fitted 
for entering lli« circulation. 

Tho conversion of albumen into albuminosc, therefore, not only bean 
nil the facility uf absorption, but on Iho adaptability for >ubM>quv»t ap> 
plication in tho systein. The prooesa of oietaniorpbosis, in fact, ia re- 
quired not only with a view to adaptability for abaorptioD, but to sabec- 
(|aeat fitness for utiliialtun in iho system. 

Caaeino and gelatine I have found * comport themselves in the same 
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mannor aa albuino". natnclT, -pass off from the systom with tbo uriii« 
whoti dirMtlv tiiiroiliici'd into th« cirt^iilAtioii. 1 h« injcctioa of three 
uuiiccH of uiilk into & vein waa observeil in kii expuriiniMil lo be fullow^i] 
by the anjuaraiifc of castinc iii the urine. The injection of one hiiiiilruil 
grainn of ititigliMsi, iliHtolvcd in tvro and a half ounc«* of wat«r, alto ao 
char){«(] thu uritiL' with gelatine «a to give rise to the formation of a firm, 
■olid jelly on cooling. 

Thrown off aa thoy ihtis ar>' front the syst«in, alhnntcn, ca««ine, hikI 
cvUtific arc evidently iioi adapted for dtreet introduction into the oit^o- 
Ution. Fihrine, on account of its solidity, oannot be similarly experi- 
mented with. Uigeation, in ita cuae dlio, ia an indiH[}ei»8abie condition 
to its introduction into the cii^uilatioH. In rcspoct, indeed, of all tboM 
principles, it may be aaid that their metamorphosis in tho digestive svr- 
teid is needed as a preliniinanr step to their capability of appropriation 
iu the body, and their ■pplicat'ion to the purposes of life. 

Wo liHvu folldwod tho nitrogoiionit aliiii^ritArv prinoiples to the stage 
of albumiri'Kte. llie precise nature of what next ensues is nut vet known. 
There can be litlte or no doubt as lo the progress from albuminoso lo the 
albumen nf tho blood, but as to what next occurs wn hav« no data to 
cJiow, With the ultimate products that arc formed vv am ac<|Uaiuied| 
but the steps of metamorphosis are as yet beyond our knowledge. The 
chain we have hitherto followed now wanls one or more links, which we 
have as yd no nvnuun of disoovoHng. As regards tho scat of inctamor* 
phosis we have also na information of a precise nature to deal with, bat 
we may, nevertheless, hazard (he surmise that the Ut-er i* the visoiui in 
which albuininosc, like other nutritive tnattera absorbed from th« ali- 
mentary canal, mainly, if not entiraly, undergoes tnetamorpboeis. The 
various nitrogenous pnnoiplee of the body must be primarily derived from 
it ; but, whether by direct transformation into them, or by passing through 
the stngp of allnimRn, wo have not the moans of deoiding. That albumen 
is susceptible of metamorphosis, however, into tho other prinoiplea, we 
know, from its forming in the egg the pabulum wheneo tho various nitro- 
genou* pritiriple* of thu youne bird take their origin. 

Instead »f wniuii>.ring farther into the domain of conjcctura as to the 
snbjcot of metamorphosis, let u* now turn our attention to tho purpofaa 
fullillod by the nitrogenous orinoiples as alimenlnrv maUer, 

Foremost in imporUnce m the supply of material for the detelopuienf 
primarily, ami for ifie renoration u^mutariltf, of the timues. W'ber* 
et-«r vital operaiioDs are going on, there niirogenous matter ia present, 
forming, lo to sp<>ak, the spring of rital action. Althougli non-nilroge- 
noUB matter ooiitriliuteH in certain ways toward tho maintenance of lifo, 
yet it ia nitrogenous matter which starts and keejn in motion the molec- 
ular chanifes which result in the phenomena of life. Nitrogenous mat- 
ter, it may bo aaid, forms the basis, without which no lifo manifeats ttaelf. 
Life i» cninuident with molecular change. In non>ni(rogcnous matter 
the elements of the molecule are not, of themselves, prone to change; 
wbnre>a« in the molneiiln of nitrogenous matter there extsta a greater 
oomplexitr of grouping among the elements, and these oohere ao loosely, 
or are so fiN.-bly combined, as to have a constant ti-nd^-nry to alter or to 
regrnun thenisolves into simpler combinations. Uy this change in the 
nitrogenous, change is induoeil in the oontiguous non- nitrogenous mole- 
cule, and, o<wurring as the whole do<!« in a dofinito or prpacriWd onler, 
tho iihcnoincna of life are produced. Nitrogeumis matter, in thin wikv 
foronn^tlieinatrumeutof living action, is inoeseanilY ^^^^1^^^^^'^%^*^^^ 
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Decomiitg thereby effele »nd uaeUss, a froali supply is needed to r«plBo« 
thkt which bu fullillud its oQioo. Tbc priuiu.ry objuct of nitrogenous ali- 
inonury niAtter aiity thdniupon be Siild to bf> the devcloptnont and reno. | 
vation of tli« liviiifr tisanes. 

\Vq have Bvcn time iiitrogcuoua mntlcr foniiB an psaential part of Hr- 
ing stnicturcK. It holds tliv- satnc potitioa in th« caae of tho «ecrttivrt». 
TltKaie owe (lie aciivu properties witlj whicli tb«T ar« endovred, obivfly, if 
not eiitiroly, lo a nilrogetiouB oon>titu«m. This is drawn from the blood 
bv tlio gUnd« jii»t as it is drawn by tho tissues; and on passing from th« 
blood It ia nodifiwl qt vuiivcrtvd, bv tli« af^rivy of tlie |;lartci, into Iho 

riiaJ prirwiple encountered. Nitrogenous matter is thus as casential to 
ootistitution of the actiro secretions ss it is lo the tissues; and, as the 
■iDouniof tbeseontioDS required ii^in rvlatioi) to the i^uiivral vital uctivity, 
a oorrvspotidin^ demand for nitroj^cnoua matter ia orcnted. 

r now conio to treat of nUntgeitout matter in rcltUion to /oret produa- 
tion, 

I'tw depeiidonee of mtiseularand nervous action upon oxidation of th« 
reapeottve tistnes is one of tli« many doouines wlitoh hava eraauauid from 
the inventive intfUect of Liebi^. According to the view propounded, 
nitm^-noiis tnnttor alone constitutes tho source of muscular aiid nervous 
power. The tiitauva bfliiif; oonsuniud in the eAemioe of their funolional 
activity or the manifeitation of their dynamic properties, frosh nilro- 

f^onous mscier is alleged to bo needed to replace that which has served 
or thr production of power, Thu» viewed, nitrogtmous mutter has been 
regarded as not only applied to nutrition and to the formation of the 
nitrogenous coustiiuenls of tho active secretions, but also to the restitu- 
tion of the loss incurred by thi» production of power. What wonder, 
then, if, with all these pur^iomis to fullil, the nutritive value of food abould 
have beeu measured, aa it latterly has been, by the amount of nitrogenous 
nutter it contains ? 

lirbig'a dncitrino was at onoe accepted, and until mceiitly has been 
looked upon aa expressing a acientihc truth. Like many other of its 
author's views, its plausibUity was such thai no one ventured to question 
ilK sciundnes*. tiradually, however, experitnenial Inquiry brj^nn to in* , 
validate it, and tJie reactionary move han advanced till Traubo haa been ' 
led to express himself in directly opposite terms rcearding the source of 
moacuLar am) nervous power. Aecording to ihm authoiily, for ioMtanco, 
tbaof^aiiiu^d or nitrocenous part of a tnu«cle \» not ilirntroyed or con- , 
■Hmed in its a^ition. The resulting force is alCrmed to U- due, instead, ' 
to the oxiilation vf fwri-nitrofftnous matter — the musclo merely serving as 
a medium for the vonrersion of thi> generalod foroe into motor power. 
Tlie pottit haa attracted much nitenlion of late, and ruaearches of an 
Haborate nature have been conducted with regard to it. Let us see tliu 
position in which these researohea have placed it. 

The argument r»pro*ontin^ the question to be solved may be thus ex- 
pressed: Itoea the foroeeToived by musoular action proceed from deatruo- 
tion of muaeular tissue ? If ao, nitrogenous matter would bo needed to 
replnfM^ the lois incurred, and tho rc-sult would b<: rcjutvulunt to nitro- 

Senous maltvr through the medium of muscle being applied to the pro- 
uotiou of motor power. Now, if musoular aetioii is ooincldent with tho 
deatruction of tnuaoular tissue, there must, as a product of the dcalruc- 
tion, be a nilrogeti'Coniainiiig principle clintinatoil. Tim eicmerila of the 
oompounds that have served th<.-ir purpose in the eoorioiiiy do not accu- 
aolats, but are di>chat;g«d (rom the aystcra under oortaio known funaa 
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ol combination. Tbo nitrogen, tlicreforo, bttlon^ng to a oonsamod oitro- 
moous slrueture should bo rooo^nixable in tha eSets matlent tlirown off 
mHn tbe body. ti»y, morfl; as the furoe (lovalupstj by tnusoular Rotioii 
cannot trlao spontancouitlj — as it can bo producou only by trsns mutation 
from another tone — the dc^ittritction of mutauUr iimuh (which through 
tbo oheini(.-ftl «ctiou liivulvoit iiup)iliea tho foroe) ftbouhl be in proportton 
to the amount of musoular work performed, and Ihe iiitro§;eu contained 
ia ibe excreta in proportion bIk) to tho amouut of muscular tissue d»- 
Itforcd. 

Now, in prooeediiiff Co measure the extent of tissuQ mctaniorphoata bj 
the nitrogen fliniiostcd, it is noc-cssanr, in tho first instance, to be surs 
n( oar data rof^rding the channels through whioh nitrogen finds its exit 
from tho body — it ia necessary, that is to say, to ascertain whathor nitro- 
gen escapes with tho bre&tb and p^irspiration, as was at one time aes«nod, 
as well as by the alimentary oniial and the kidneys. Wo bavo no aece«- 
sible mcana, it must be stated, of determining in a dintet war whcthor 
nitrogen passes off by the lungs and skin. Our conclusions hare to be 
based upon comparing the nitrogen ingeated with that encountered in 
tho urinr and alvino evacuations. Formerly it was said that n dolioioncy 
in tlie Latter existed, and it was put down Co loss by pulmonary and uu< 
tanaous elimination. Barral, for inslanoe, only detected half the nitro- 
gen of the food in tho unno and ficors, and tbcnce itiferrod that the re- 
niaindcr was discharged with the breath and ])«ntpirution, in oppuxition 
to thia, howAver, scTcral trustworthy observers (amongst whom may be 
named Voit, Ranke, Haughton, and Parkes) aidod by the improred 
methods of analysis introduced by modem expencocc, have recovered 
within a very closo approach all tbo nitrogen of toe food frofn th<! urinary 
and iiilcatina) excreta. Ur. Parkes' observatioru aro especially wortliy ol 
reliani?e, and he ooiilideDtiy asseru that it may be looked upon as eatab< 
lishod, that an amount of nitrogain is diiwhargcd by thn kidnry and intcn- 
tln« equivalvnt to that which etitvrs with the food. Admitting this to 
b« the case, we have only to look to the products that esoapo from then 
two channels for the information that is wantnd about tho diaoharged 
nitrogen in relation to the <{ucstion before us. 

N«xt comes tho dotormination of tbo relation rcspeotivoly held by tfao 
urinary and intestinal nitrog'^n to tho poiot undor cnnsideration. 

It has long been known tliat tho chief portion of the escaping nitro- 
gen is to be met with in the urine, I^ehmann, for instance, found, while 
subsisting on a purely auimal diet (i^gge), that a daily average of 30.3 
grammes ('IG7 grains) of nitrogen entered his ayatem, and that a daily 
average of 24.4 grmmmoa (376 grains) waa diochargMl by the uHni.-. 
Here, therefore, it was asourtainetftliat on amount equal to fire-aixtha of 
the ingested nitrogen escaped by the kidneys. 

But more roceiit and preoiae evidence haa boon afforded by a sorios of 
Ytry carefully conducted observations made upon two iKil(ii«r!i by E)r. 
PaMtea,* 'Hie obser^'ations extended over nixteen eonsccutive days, and 
tho rMulta not only bear on the ingestion and egestion of nitrogen gan- 
etally, but likewise show that the great bulk of outgoing nitrogen ia to 
be met with in the urinn. The m«n w<iro both of almost precisely the 
same weight at the end of tbe liinc as at the beginning, so that the in* 
going and outgoing matter must have been oloaely balanood. They were 
subjected to varying oondStiona of roat and exereiae, but eonsumed «x- 

* Pneee£iiB> at Cha Bojal Soilsir, Jose SO, 1W7. 
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a«tly tbe tame iillown»oo of Food cvcrf day. Tbc iiitroj^on in tbe food 
takendaring tlicftisMend&vsAinoitntecl to 3 13.76 grammes; and, froinUie 
tirino of oiio of th^ ni«it Mistiiifjuisiidd as S.) th«re were recovered 303.- 
()A0 grutamea, and from that of tli« otlior (distiuguitttiod as B.) 307.257 
gramme*. Thus, the amount of nitrogen discharged front the kidiievs 
waa, in (lie ca«e of S., oiilj* aWut teu grainniea, and in that of B., aix 
graiames Icsa than that admitted with the fuod. The alvino ovacuatioiia 
were callectnd and aiml^ced oidy ugion throe ocoasioii*. TiLkitig the 
nieanuf the results (iirii uhintiit^d an rt--pruHeuciiig the daily average, and 
oalcaUitiiig from this for the aixtccii days, the quantity of nitrogen dis- 
chargod from tlm bowola unuiiiit^'d in S. tu 'i&.S gmiinmtM, nnrl in tl. to 
17.2 graiiiniea, thus aonicwhat exceuUIng the differuiit« l>etwtM?n the in- 
gcstwt uiirogcD and that excreted in the urine, or giving, in other trordB, 
rather cnor« nitrogon discharged than nitrogen ingested. 

"nie tiilrogi;n dUcliorged from the bovrela may b« iiaid to hare been 
foand to form, upon an average, from about one-eighth to Mie-tireUtb or 
(>n«-thirt«onth of the total nitrogen roid«d. Owing its origin, as it does, 
to tbe nitrogen bclonjifiiig to the undigested food on tbw one hand, and 
that contained in the unabsorbed inteatinal KeGreiion.s on the other, it ia 
constantly liable to incidental variation. There is this, also, to be re- 
inarlced, lliut thu nature of its source excludes it from giosieasing any 
felation to the qur-stion under consideratinn. We have, therefore, only 
iho urinary excretion to look to aa forming the chautie] through which 
tbe r-xil of nitrogen, resulting from the motamorphusiB of nitrogenous 
matter in the >ystnm, taltct piaec; and ohDcrvatiuu ba« Khown that in 
tJte human subjWt it is luaiidy under the shape of ure^ that tbe escape 
occura. ^ 

What, now, is the stale of the urine in relation to reat and exerctae ? 
If musoutar disintegration forms tbe aouroa of inusculKr work, the quan- 
tity of urinary nitrogen ought to inoream id pFoportion to the amouDt of 
inusoular work performed. 

Lehmann, imbu«d with Liebig's views, as his writing* show, speaks of 
tkero beinj; an actual increase in the ebminntion of urea it proportion to 
muscular exercise, and ret bo gives it as the rcsnit ot observation upon 
himself that, while under ordmary circumstances he passed about 32 
frammei (4!)3 grains) of urea in the twenty-four hours, the quantity 
pan«d after severe bodilv exercise was upon one occasion 36 grammi's 
(M0 grains), and upon snGthpr37.4 grammes (577 grains)— only this in* 
•ignibeaiit diH|harityto coircapond with (ho diflvrvncc iii tbe amount of 
musoulsr work porformed. 

Voit experimented upon a dog, and determined tbe ttnouot of urea 
voided during rest and tbe performance of meclianical work, in aasociatien 
with abstinence and a regulated diet of meat. The work im{>ns«d unoti 
the dog was running in a tread-nilj. The resulta, both durinfi abstinence 
and feeding, eihibiti-d no material nxoosaio tbe uraa voided during work 
over thai voided during real. 

Dr. E. Smith, also, in his obserrations on the eliniinatien of carbonic 
acid and urea during rest and eaercise, found, xn the cskc of the prisoners 
at Coklbath Fields, that, in the absence of food, the labor uf tiie tread* 
wheel did not, to any Biaterial extent, incrtfaao thu nitrogen diiicharged 
under ibe form of urea. L^ke others have done, be noticed a distinct re- 
Itition Iwtuiwn the urea disrbnrged and tbe foixl ingested. At the game 
time he regarded — and this waa several yiutni ago, whvii our knowledge 
stood in a very diSorent poeiltim from what il does now— tbe relation 
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botwwn the area and muscular work u far \ea» catablislird tlicn than it 
litkd been held to hn for votnc tiinc hAfom. 

The Cboorv that iiiuauular work is deucndeiil on and pronortioned to 
th« deitlructior) of muscular ttasue by oxidation, received iu< decisive blow 
from tha now colobratwl obniir vat ions of l)n. Kiolc and Wi.iiiiwnuN, pro- 
t«non of physiulosy and dkenucry reapeotiv^ly at /uricb.* Tliew ex- 
|i«rim«ntalista subjected theinaelvea to a measurable amount o( work by 
u<^ctIding a mountain of an asrcrtainod height. 1'hey argued that if tlin 
work performed be due to deatruotion uf iuu»oular tiasiie — a«cin^ thai tlx; 
iiitroi^nous prr>duot of destruction is disoharged in grttU pAri, if not on- 
tiroty, with tb» urioo — tho collection of the urino, and the detormi nation 
of its iiiimgnnous oontenta, ought to show tbu amount of nitrogenous 
matter d«Btroyed. Again, as tho mAchnnioal work to be pcrfonnod must 
h« reproanntitd by an «quivaleiit of chemical action to produce it, the de- 
atrufllion of nitro^enouB matter, as measured by the nitrogen appearinj; 
in th« urine, ou^t to accord with the amount of work porforiiiod. To 
simplify the Gxpcrimvnt, the food uon»iim<Hl by the csp<?rimeittnli»tJi 
MKtsistod KoUlv of n on -nitrogenous matter, ao that the nitrogea appear- 
In^ in the urine might be derived excluaively from that bclonguig to 
the system. 

Drs. Pick and Wiitlicftnus cboso for ascent the Faiithom, near the LakA 
of Briens, in the BernoseOberland,a sleep mountain of about '^,000 metres 
(li.JRl feet) above the level of the lake, and furnished with hotel accom- 
modation on the summit, enabling them to rest ovcr-nigbt and make tbo 
dSMCfit next day. 

Od the 30th of August, betweoti ten minutes past five in themomin? 
and twenty minul«<s past one in the nftctnooii, the ascent was made. F*rom 
ihe noon of the 2l>(h no iiitro^nous fouil had been eaten by the oxpcri- 
mentcrs, their diot i^onsiatiiig solely of start^b and fat (taken in the femi 
of small cakes), and sugar as solid matter, and tea, beer, and wine as 
drink. After ascending the mountain, Drs. Fick and Wiaiiecnus reatinl, 
and took no othur kind of food till seven in tbo er«t)iiig, when they par- 
took of a plentiful reuast of meat and its usual accompaniments. 

They began to collect their urine for examination from six P.M. of ihn 
39th; that in, six hours nfi«r the onmmctK^emrnt of tbcir non-nitrogoiioit» 
diet 'Hie urine secreted from tliis time till ten minutes past live .i.M, of 
the 30th, when the ascent began, was railed the " before-ieork " urine. Tho 
nrin* secreted daring the ascent was called the " ieorf:" urine; aitd that 
from twenty minutes past one I'.m. to seven r.u. (from the ccmplction of 
the asaentto the eessation of the non-nitrt^noua diet) the '* afUr-teork" 
urine. Finally, the urine secreted during the nighl spent on the Faulhorti 
up to half-past five a.u. was also collected, and denominated "mi'^Ai" 
urine. 

ffsoh specimen was measured, and both the quantity of urea and the 
absolute amount of nitrogen mntained in it determined. For (he object 
before uk it will nuffiiu^ to onnGne otir attention to the nitrognn; and thn 
quantity of this i^lement Beoietitd [>er h»ur (oaloulated from the amount 
contained in the rcspeotivo spceimens and the time paaied in aeoretion), 
stood thus for the several periods; 



* 0« tho Ori(ia ot Uwwuhu Power, by Dra Plefc and WisUomas: PhUoeofUcal 
"f"*™- (Sappumoat), voL mi, 19W. 
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Quantity o/Altrogea H/xr^tdper Jlottr. 

rick. WUloeoiu. 

Gnunmoi. Onmiacii. 

Befnro work 0.63 0.61 

During viorV, 0.41 0.39 

AttxT work, 0.40 0.40 

Night, 0.48 0^1 

A glance ac tbene fignrea nhows the agreement that exi&t<>d in th« two 
«*MS. Th« result proved that, whilst the nitrogenous oxcretioii was re 
lated to tli« food ingvitcfl, it was not to to muBirulnr notion. Lcsv nitro- 
f;«tt, it is notioeahle, wm vcit<led during the "work" and " aftnr-wnrk^* 
than during th« "before- work " period, and this was pl,atnly attributable 
to tlifi absence of nitrogenous food from tho diet. Durinj^ the ni^hl, 
after the moal of mixed food, there wR«Hti incroiise, grfiaier in Wisiioe- 
nua's than in Fiok'a case; but the one m<<al did not bring the amount of 
nilroxcn up to tho point at which it stood shortly after tho commenoe- 
ment of their abatin^nc'^ from nitroponous food. 

The coHcluitiun, then, tbiit in thu first plscu niav be drawn from this 
experiment is, that miiocular work ia not accompanied hy the increased 
elimination of nitrogen that might be looked for if it resulted from 1)»e 
oxidation of muscle. Out let ue inquire whether the diMiitef(ratioD of 
nitrogetioun matter which aptuallv occurred during the "work" and 
" after-work " periods, a* tncanured hy the nitrogen excreted, would ao- 
oount for tho generation of an amount of force oquivalent to that ex- 
pended in tho work performed. 

Knowing that the nitroganouR malter of mutde contains^-aaj, in 
round numbers, fifteen per cent, of nitrogen — it is easy to calculate 1o 
how muefi muscular tissue tho excreted nitrogen was er]uivalont; and 
taking the muscular tissue thus ropreaenli-'d, an approximate, if not an 
absolute, estimate can be given of the amount of mechanical work which 
its oxidation would be capable of performing. 

The height of tho ascended mountain, likewitc, being known, the 
amount of muscular force actually employed in raising the weight of the 
body to the summit can also he defmiti-'lv expressed. 

We have, therefore, thcso data supplied: 

/'Tnf. — From tho nitrogen excreted the amount of nitrogenoui matt«r 
oxidized; 

Stfontt. — The amount of force that this oxidation would generate; and 

T^ird. — ^Tbe expenditure of force required to raise the bodies of the 
experimenters to (he heiglit they reached. 

Xow if the work performed wore due to the oxidation of muscle, the 
■eeond factor ouji^t to exjiisl the third; that is, the foroo producible from 
the muscle oxidized ought to be oquiTalvnt to the force that was expended. 
The results of the calculation, howceer, show, as will be presently seen, 
that the force expended conaiderably exceeded the amount derivable 
from the nitrogenous matter consumed. 

Nor is thU all. li^tsiiles the foreo ^xponded in simply raisini^ the 
body'Woighia of the two men to the elevation reaohed, there woula also 
be ocourring, during the performance of the work, an expenditure of 
muaeular pownr in keeping up tho circulation, in respiratory action, and 
the other life-prooeascs. The oslculationit on tliese points have been care- 
fully worked out by Fiok and Wislicenus; and tbou^ the data for tJie 
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procoM sro scsrcelj prRoiKo cjiough to vrarrant onr rof^rding tlic results 
u scientitirally ezftct, still Ihey may b« admitted a» kfroriJiii); m basis for 
■ Mf« geuorn.1 coiiclu&ion to b« drawn. We are also told that wher«r«r 
a doubt existed about iho dn-to, figures w«r« taken ax favorable as was 
allowabls to tli6 old hyputliesi*, which refemd th« source of power to 
musoular oxidutiuii. 

In givins iho conclusion furnished, it » not neoessary to introdnoe 
th« details of thacslciilatioti. It will suffice to say, tlialsuminanly stalw), 
(he result of ihu calculation sliowud ibat tba measured work p«rforin«U 
during the assent exceeded bv about one-half in Kick's case, and mora 
than t hr»e-foarChs in that of Wislicenua, the amount which it would bo 
tt)oor«tically pocsiblo to r«al!xo from the amouut of nitrogenous matter 
oonsumod. 

It ha^ been shown by Professor Frankland* that the results of Fidt 
and Wisliccnus in reality afford etrongor ovideoco tbnn ihcy have oon- 
l«nd*d for. Kick and Wulicenus w«r» obliged to estimate th« (oroe-vklua 
of the nilrtigKnous matter, ahowii by the iiitrog«n in the urine to have 
boon destroyod in the system, from tha lunoanc of force known to bo 
productblu hy the oxidation of ita eleuients, bocause the aetiial deter- 
mination for the i-om]K>uiid itself had not been made. Profemor Frniik- 
laiid, however, has since exporimeiiially ascertained, with the calorimeter, 
the amount of energy or force evolved under the form of he&l durinf; the 
oxidntion of a givi^ii c{U8i)tlty of oicrogenciti!! matter, nit the oxidation oe- 
ouri within the living syAion), in which pa<ttLion a portion, it must be 
borne in miod, of the curbon and hydrogen esoapea being eonsuroed, oti 
Bcooant of being carried oH by the nitrogen in ifao shape of urea. Frank- 
land's results give nit the aetual amount of cnnrgy producible from the 
nitrogflDOua matter oonaumed i» the bodies of the experimentalists, about 
half the quantity they had reckoned in their calculations. Thus, the rc- 
■nlu tell so much tho moro in Fiek and Wisliconus' favor. Franktaivd 
considers, taking all points intoeonsideration, that »car«ely one-fifth of tho 
actual cnorgv required for the accomplishment of the work performed in 
tho asoont of the mountain could have been obt-sined from the amount of 
musule (nitrogenous matter) that was ooiisumcl. Assuming, tbervfore, 
the foregoing conclusions to be entitled lo credence, the doctrine which 
ascribes muscular action to oxidation of muscular tissue becomes utterly 
untenable. 

Dr. Parkes has oondntited, in a moat careful manner. * series of invcs- 
tigatious on the inflaenea of rest and exereibo, under different diets, upon 
the effete products of the system, and, more particulnrly, to test the ac- 
curacy of the rcaulu arrived at bv Fiok and Wisliecnus. He says, " Al- 
though these results (Fick and Wtslicenus^) arc aup|>orted by the pre- 
vious experiments of Dr. Speck, who has shown (hat if the ingress of 
nttrog«n oe restricted, bodily exerei«e causes no or a very slight inor«aso 
in the etiminatioa of nitrogen by the urine:, it appeared desirable to care- 
fully repeat the experiments, not only because the question is one of 
groat imporlance, but becftuae obieotions might be, and, indeed, havo 
been, reasonably made to the expenmenu of Professora Fick and Witli- 
cenus, on the ground that no suSieient basis of comparison between pe- 
riods of rest and exercise was given, that the periods wer« altogether too 
short, and that no attention was paid to tho possible oxib of nitrogeo by 
tbe intestines." 
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Dr. Parttos' exporimenfs were conducled upon porfoctly hMllhy m1* 
■}iors, men who, whon stcadj nnd trust wort liv, as wfix* llie aoldiers mxlo 
UM of, funn, as [>r. I'lirkvs ubMrres, highly sniliiblu subjects for expert* 
inoDtS of t)i« kiiui, tlieir regutantjr iii diet and occupntiun, mid their 
liabitfl of obodience, ufToriliiif^ a special gHarantee for the precisioR with 
wtiiol] lli6y will carry out tbo iiiatruvtionK givnn. There can. indeed, be 
little or iio doubt, frctm the harmony ubnervable nil through, thut iha 
rusuits furiiiaii as exact and reliabl« iiiforiiiatioii aa cnit be Ituped to be 
ubtaint>(l. 

TIm! total iiitroj;e» onntnincd in thn uritio wan rlctpmiinpd, its well as 
iliB area; and b; ibia step more conduaive evidcnru is otipptit-J than by 
the simple determination of urea, as had only been done in tbe experi- 
inirniK tif Fitrk ntid 'Wisliucnuv und otbors; obvir>u«lv ko, bocause it mii^lit 
he !uid lliat nicroj^eti (.airapvd (as ia rually to some «xleDt tint cas«) in 
ulber fornix tliaii that of uruu. 

Th« expcrinicnW consisied of two epri«s, and exlendod, in caeb case, 
OTflr several fiucveftsive days. In the fiml HtTies * a cuinparisoii is institu- 
lod ot llitt proJutita of cxcrution during' rout and rxorciac uiidor n non- 
nitrogenous diot. In tbe second f tho same comparison is made under a 
fixed diet, eonlainiug an ordinary admixture of nitro^enuus and iioq- 
iiitro^ciiouN food. 

In drawin^f conclusion.^ regarding the doatruction of rauscl« from th« 
nitiogen eliminated, it ia,of coura^, of the first importunes that th« whole , 
nf tba voided nitrogen should be. prfurntod to our nolii^i. Dr. Pnrkos is- 
PODvin««<l, from his expvriiiienu, that no nitxogfin escapes «-lilicr by the 
breath or pcrapiraliun, but that it is all to be found in tinii taorcla from 
the kidneys and bowels. The aitrog«a dischai^d by the bowels forms 
A uomparativoly «mnll and varying propuriion, and buitig durivod from 
llio undigestr^d food nnd the unubaurbttd <lig(--stiv(--svar<!tiuii», liaN no bear- 
ing in reference to the point before us. Thera rctnaiuE, ihoreforc, onlv the 
nnnary nitrogen to oonsider aa a mpasiiru of iho tiHsiie-metamorpIiuais 
occurring in tho system. Thus prt^fncnd, lot us now aoc what light ia 
thrown upon the matter un<ler consideration by I>r. Parkea* expcrimenia. 
For the sake of simplicity, notice will only be taken of the total urinary 
nitrogen voided, as this gives iti a moro reliable inatitiLT tbon the urea 
the infonnation that is wanted. 

The men forming the subjeota of ttie first aeries of experimenta are 
distitiguiahed as S. sad T. T. was a much smatirr man tbaii & (S. weighing 
<me hundr<^ nnd fifty and T. oito hundri'il and twelve pounds), and it 
will bu oliai^rvud that bo, throughout, |>assed a Icsh amount of urinary ni- 
trogen. He did not consume ^uiu so much food; andai) it waa found that 
he discharged rather more nilrogr.n from iho intftstinc, it may be aaanmed 
that h« did iiul ho fully digunt and al>»i>rb whut h<-- ingested. 

I''or SIX days the nien were kept upon an ordinary mixed diet, and 
puraue^I their customary occupation. The urine was collootcd and ox- , 
amined during four out of the aix days, and the following is tltemeanj 
amount of the total nitrogen passed ptr diem: 

Ueon oTinmi^ iiilragoe 
per iliem. — UramniM. 

Mixed diet, with cnatofrtary occupation, . " j T 13 40!^ 



* ProeMdinpw ot the Boml Soefatr. Vv. M, vol. av.. Jmnv*T^, lM7. 
t Ibid., No. 04, vol. EvL, Jona, lan. 
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Durinfi; thft following two <lMyii thn diet wks rcslnoto*! to nnn<n)tr<>> 
irenous food cotiai&tiDg of arrow-root, su^ar, uid butler. The only iiitro- 
gvn ingestM] — and ttiis may be reK&rded as loo tuBi|[nifi«attt to r«quir« 
beinff taken into account — was in tho tea the men warcaUowed to 4nnlc, 
it boing thouKhl ilntirabln not to dvprive them of this bev«r«ge. Throtigb- 
out Uic two davft tlicy roitiairind as muoh at f«at as waa praatioablo; they 
were allowed to got up, but not to leave the rooui. 

Iloun arinaiy nitnsra 
per diain.— OraMtnM. 

Non-iutrogenoua di«t, witK rest, 'IT? 

The iD«n were now put back, for four days, upon a raixed diet, with 
ouatomary ocoupation, ju»t us at tho boginning of the experiaienl. 



Uixcddiet, with customary oooupalion, 



Kt<au urinuT altngva 
par diem.— Unmmei. 

J S. 12.W88 
• 1 T. 11.095 



Next they vera roslrioted a^in for two days to the Bam« non-nitro. 
f^nnoiuifooilaii bofont, but this tiinnit wasacootnpanted with active walkine 
i-xerciae. Durinff the first dav the distance walked was 33} inilea, and 
during the aacoiul 3'.'{ milds. The diet, it is stated, satintied hunger, and 
ihnrc was no sinking i>r oraring for other kinils of fond. 

M<aa Kriaaxj nltrofren 
pet diom. ^OruiiiiMia 

i ^_ H '(^ I 

Non-nttrogonoua dipt, with aetivo exorcise, . •It finkx 

To complete thn expt-nmsnl, fotir more daja wnrr pau^d tindnr obscr. 
vation with the ordinary mixed diet, accompaiiietl by ordinary exercise. 
Itather mors nitrogonou* food was tak«n durinff tbes* four days succ«cdtng 
the two days* active cxcrciw ihan during the four days succeeding (hn two 
ilays* ri-iu, the men feelinj; more hungry after the " work" period than aft4>r 
the period of " rest." The mean for T., it is nenttooed, is for three days 
instead of four, one analysis having failed. 

KMn nrinsiy nitreffn 
pet diem.— GranuneM. 

Mixed diet, with customary occupation, . ■it 11 658 

From tilts series of reaulls we Gttd that thetv was no material variation 
ill the amount of urinary nitrogen discharged during the two days when 
a distance of 5Cf miles was walked, n^t ('<ompAri>d with tho two days spent 
in as complete a state of rest as possible, on both oeoaaions reairiotion 
lo non<niiragcnous food being enjoinod. Comparing both these periods, 
however, with those in which nitrogpnoiis food was taken, we recogiiicea 
inarkiHl exemplification of the woll-establiabcd fact that diet, on the other 
haud, exerts a striking inHuence over the mnnnnt of iiitrogiiii eliminated 
with tho urine. During each of the iioii-tiitrogenoiis diet periods the 
quantity of nitr'}g«n eliminated was considerably less than during tha 
others; it is aho noticeable that the influence of the non-nitrog<»nous fond 
was extended into the subsequent ordiniiry diet periods, le»s nitrogen 
being Toidcd during tbetw thou at the comutcnccmoui of the Gxperiment, 
3 
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before any reatriction from Ditrog^uoua fooj had been imposed. TfaiB 
pgint, honcvcr, will l>c further ailudod lo licroafur. 

In thct second series of expvninonts, tliu fLinouiit of nitrogen oliini- 
natedwas determined under tbv votiditiuna of rust and exercise, combined 
villi a mixed diet. One of the two men, S., wa« the samp who had he«ii 
msdo use of in tho former oxperimflnt; %\ni other, li., was a fr^oh man, 
wvigiiin^oiio Iiuiiilred and forty iiuutidx, and therefore nearer in kizc toR, 
who weiched one hundred and tifty ntmntls, tlian ')'., of the former experi- 
ment, wno woichcd one hundred and twelve pounds. During the sixteen 
day* over whit'll the obHRrvationn extended, vach man took jrrtciKeii/ xhi-^ 
s<ini« ailowaiiCR of Tnod in the twenty-four buurs: tho food con^iiiiing of 
weifjhed rjuantitit^s of iiit--at, bread, iJotntuu*i, and tla* olhiT cui>»titiients 
of an ordinary mixed diet. Kor the first four days the men pursued 
their cnstoinary omployment. The next two days were paxsi-d in i*si. 
Then followed four daya of ordinary oinpluymciit ; afti^r this, two dayn 
of aotJre exercise; and finally, four days apiin of ordinary employment. 
The amount of nitro;;en eliminated by the kidneys during the Hcveral 
period* i* sltown in thv following table: 

tTrmnrr iiitro^n 
per diBin.— UriniiieB. 



Ordinan,- employment (mean of Four days), ... 

Rest (mean of two days), ...... 

Ordinani- employment (mean of four days), . 

Aaive exercise— walking' on level ground, 24 miles tlio 
first day, ami 36 thu second— (mean of two days). 

Ordinary employment (mean of four days), . 



B. 18.502 
a 19.137 
B. 10.471 
S. 17.C12 
U. 18.485 
S. 19.6+e 
B. 19.y50 
S, 21.054 
B. 20.09a 



In these results it will beafenthat there is nothing toasnction ihe 
doMrinc that the source of muscular power resides in tho dcstruotton of 
mufiriiiitr tis»uo. In two p«nK)n* *ub«ut)ng on an idrntival an'l unvary- 
ing daily dit>t, and subjected to varying cuiidilions of niusrultir exertion, 
we find nearly the same quantity of nitrogen eliminated during two 
day*' hard walliing as during two days of rem. It ia curioun, atiii aNo, 
it inu«t Im! owninl, do»H not appear explicable, that during the peijods of 
both rest and active exercise the daily amount of nitrogen elimiiialod 
was in oxcuss of that eliminated dtirioc (he first two periods of ordinary 
employment, thu fifj'ures at the tame inne for the assoeiatttd perioils re- 
spectively agreeing very cIo»ely with each other. In thu ihiixl period of 
ordinary employment — that ist after the two days of walking exercise— 
the nitrofren voided was greater in quantity than at any orlier liine. 
Suoh cxccM, however, did not amount to anything partteularly marlt4>d. 

Coni|>aring in deuil the nitrogen eliminated during the corresponding 
portioos of the two day-periods — those of reat and active exercifl« — I>r. 
Parhea observes, with respect lo the results foniisbni : " On the first 
(lay of exorcise, the nitro^n in each man fell below the corresponding 
day of rest by 1.626 and 1.1.31 grammva. In the next twelve hour*, 
which were almost entirely oceupicd in exercise (this period oxtending 
from g A.M. lo S P.U.). the diminution was still greater, being 3.41W and 
l.'i'i^ graminira, whii'lt wniild be equivalent to 5 and 2} grnnnnes for 
, twenty-four hours. In the lost twelve hours (8 i>.ii, to ti 4t.u.) of rest 
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ftfter work, the elimination incroucd grcstlj-, so tb«t C.142 and 3.331 
gramiDea more wi;r« (excreted llian in t)io corraapondhiff rest period.'' 
Seeking' to reeonmle tils rt^aulta ia r«l&tioit to muacul&r action, Dr. Fulic* 
obflervcs: " It appears to mc tli&t wc can only express tlie facta by sajrine 
tbal t. tniiMlo during action «p propria to-* moK' nitrugcn than it g^ves ofl, 
and duriitg^ rest giv«!i uff more (liaii it apprupriatus.' 

Hut must wc, I nould suggest, look ouly to the muaclea for tho source 
of tlie variation in tho amount of nitrogoii dischai^ed in these ex pert- 
mcntsf Tbo rvsulta, in tho first place, conoluaively show that tlto nitro- 
gen eliminated forms no measure of inuscular work performed, and liem-e 
It may be iiiferr^d us a corollary that muscular nork is not n rusult of 
muscular destruction. But taking tho variation in the votileJ uitrogvu 
that wasob«orTablo,indepoiictontly of that oecuioned by diet, wbysliould 
we seek ita source exoluaively in the rousvlea ? 

On looking at the several daily amounts discliarged, I remark Lbe ex- 
istence of instances in whicb eoiisidoraiile varifttinn ocnurs within the pe- 
riods tbcmsclTcs. Thus, during the first day "( the fir»t period, when tho 
men wereengmget] in onliuary employ men t, It. discharged 20.417 grummex 
of nitrof^vri. and duriag the third day only I7.C)'.*0, a (liSefenoft approiaoh- 
ing to !!} grammrs. Again, during the lust period, whioh Wat also spent 
in ordinary cmphiymetit (it will be r«'tni-ml>i<ri^l that the daily diet was 
the same throughout the experiment), the urinary nitrogen roidcd by 
both men stood aa follows: 

a. B. 

CtniDDMS. OrmmmML 

First dav, Zl.ii 30.23 

Second day, 19.943 19.273 

Third day 23.488 19.S48 

Bourlh day, 19.538 31.S97 

On Ibc third day, it thus appears, S. dboharged nearly 4 graminee 
of nitrogen in cxeen'of that on the fourth, and about 3^ in excsMi o{ iliut 
on the second. No corresuoodlng fluctuation, it will ti« remarked, was 
observable in the case oT 1). Here, then, arc marknl variaiions in tho 
aliminatioti of nitrogen witliout a variation nf muscular action 

In a more receully performeil experiment,* Dr. Parke*' rcnult* show, 
with a fixed daily ingress of nitrogen, a variation in the daily exit amount- 
ing in the extreme to seven and a half grsmme*. 

Now we know that the nitrogen of the urine is derivable from the 
mclamofphows of the nitrogenous ingesta within the system. It is trao 
the food taken %*aa every day the same throughout the exporinient thut 
has been formipig the aubjcot of consideration, but it does not follow that 
tho rate of metamorphosis was every day flimilariy idenlicaL Doubtless, 
like other promotes at life, it in iiil]ui.-ii<.'ed by various internal conditions. 
We know'also, as the result of observation in the case of star>'atioi), Ihai, 
notwithstanding an absence of ingoing nitrogen, an elimination of this 
element still continues, and that the nitrogen eliminated is drawn from 
the nitrogenous prinoiplea of the body, belonging alike to the solidl and 
fluids. There is a general waste or loss occurring, and thu only differ- 
ence noticeable ia that the loss goes on with didctent degrees of rapidity 
in the different parts of tho svstem. In the muscles it certainly oivurx 
somewhat more rapidly than elsewhere, but this is all. With theee oou- 

• Prooe db gs ef the Rojai Soeiatr, Kaieb, 1871. 
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■idcntiom b«fora a% U appean to mc that we ar« uking aa anjarttBablr 
narrow view in lookirv ool^ to th« musclea to aoooont for the vahsiion 
in quMCtOQ in tb« voiMd nitmg(;n. Bic«rctse cutnot fall to iti(1ueiic« the 
prooMM* pnag on in ti>« Bytvui g«oei«ll,v, as well as in the ntuciss, aod, 
u aeeounUDg for (be r«aiilta ob«erv«d, ■a3i(.-&d of limiting oanelvM, witb 
X>r. Parkes, to ifao aM«tftiori that " we can only axprvta the fact by saj4i^ 
that a iDoacle during action approprial«a tnorc nitro<reii than it given -cu^ 
and daring raai givw off more than it appropiiates," [ think what wa 
■Might raib«r to sav ia, that during ax«rris9 the *y*t«m appropriates moro 
nitrogen than it girea off, aod during rest giv'u ofF more than it appro- 
priates. 

Vuit, bowercr, dJapotes the reality of exenttae producing any inflaenoo 
over tli« elimination of nitrogen, and haa taken exception to aonie of Dr. 
Pafk««^ expcrimeots, on the* ground, more particularly, that th« daily in- 

freaa of nitroK^o could not bo k«pl aufiiciently ttabto. Thisrltcited trom 
)r. Park«i hit further aeries, the results of which ar« n>«ordcd in th« 
" Proceeding* of tl>e Royal Society " for March, l&Tl. In theseitapptwredj 
that thera waa no change induced, cither at the time or afiemard, br k^ 
moduralo nniount of additianal eseralke under a mixed ri^fpiUtcd dipt; 
hut, under a nun-nilrogeaoos diet, the increase in ibe nitrcrgcn oti the toU 
lowiiig day to the performance of a hard day's march waa exceedingljrJ 
•trikirig. *rh(i tion-nitrof^rnouB diet oriut (*ontiiiiind tlimugh fico Hiicoessivel 
days. During the first thnre it waa asaoctaled witb the ordinary work of 
a KMdier; on iha fourth, with a march of thiKy-two miles, performed with. 
» land of 4S^ lbs.; and on the fifth with rcat. Aa the ordinary r«sult oH 
alwtiiienof from nitrogcooua food, thu elirmnaK'd urinary nitrogen under-^ 
went a steady decrease during the first fourdava; on tJi« fifth, howevi^r, 
it ahow*d a marked ascent, the amount b«ing tnen in conudersble excess 
of thai dischart^ed on the first. 

In th« AVw York Mf-Uicat Journal for Octokor, IftTO, Dr. Austin 
Flint, Jun., rooorda the result of the examination of the urine seoruted 
dunni;th? {lerfomiance of, perhaps, sn unproccdptited amount of muscular 
work within thn spaco of timn oooupiiyd. A Mr. Wesion, agrd thirtv-iwoi, 
of niRilium height, and weighing ordinarily 123 lbs. without hisctnihtr.^ 
oslebratcd as a pedestrian of the United States, undertook to perform 
tlw astonishing feat of walking one hundmd mili-* in twmty-two consc*'- 
utivD hours. The Teat, it appear*, waa arcoinplLshed within the lime — 
namely, in twenty-one honrs and thirty-nine minutes. The food oon- 
aumed during the period ws» taken in smnll tgusntitics at short interTals, 
and eofisistcd of between one and two Imtiles of l>Mf-«asencp, two hot- 
ties of oat meal -gruc-l, and sixteen to twenty raw eggs, with water. Mr. 
Weston drank, it iasaid, a little lemonade and took water very frequently, 
but only in quantity sunicteMt to rinse his mouth. While walking the 
laat t«D miles ho took, it is further atatcd, two or three niouthfuls of 
obanpaffne^ ninounting to about tlirra fluid ounces, and about two and t- 
balf fluid ounoeBof brandy in tcn-<lrop doaes. Tho bi^ad and face weral 
Hpougeil frcly st short intorvnln, and tho food and drink wore taken 
niaiuTy on tho walk, which was conducted within a covered endosure. 

I'he urin<- pasaed during and at the completion of the walk nieaatiredj 
731 fluid ounces, and presented the speoilic gravity of 1011, Aooordingl 
lo Dr. Flint's analysis it cuntainod 4341 (r^'io'* of urea. Now 5D0 prainf | 
form about the average daily quantity of urea disch&iged andtir an ordi> ' 
nary mixed diet; and aa the diet during the pcrfonnance of (lie podestrian 
fiMt waa rioli, as the account shows it to bava been, in nitrogenous mat- 
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tcr, tli« quantity of aren, ftpart from iitiy other ooiiMtdc ration, wui o«cn 
, Jess thsn might have b«mi exptioted. And yet, on tlio stren^h of ucom- 
risoD with another examination of the urine conducted thres months 
Iter, when only Id 1 grjiiii:! of ur«a are stated to liave beon discharged in 
the absenae of exposure to muscular exertion, Dr. Flint arsues that 
muRCular exercise notably inciwasos the oltminatioii of urea. To tak« a 
solitary result of 90 rxocptional n kind as the dtschargu of only 191 grainii 
^of urea in tli« twc^nty-four hours, and ufte it as a ground of comparison for 
casoninff upon, as IJr, Flint hia done, is 8ur*fy to violate all rules of 
sound indiictioii, nnd ic is to b« hoped that wo shall not find the observa- 
tion quotitd by writorx a« twariug out what Dr. Flint hax coiiteoded 
for. 

During November, 1870, Mr. Weston undertook another pedostriau 

fesl, and tfii« time a very elaborate examination was made of the ingesta 

.aud egcsta, and of varimi* condiuoits of the body, by Dr. Flint nnd a 

Ifetaff of aaso^iatoa. The results are recorded in detail in the I^eio York 

f«Ueal Journal for June, 1671. The feat proposed was to walk 400 

ailea in (ivo conseaiitivo dava, and upon one of the davs 112 miles wore 

'to be walked in iweniy>four consecutive hours. Mr. Weston commenced 

th« undertaking on the Slat of November, The examination of the in- 

s, ogosta, «to., had Wvn conducted for live day* boforc; it waa also 

on during the fivo days of the walk, and continued for five days 

afterward. Thus, the result for lhr*« perioda — before, during, and 

after the walk — were obtained. The subjoined tabular roprcEcntation 

rill givo a summary view of tho ll^ading pointa noted. The walk waa uii- 

lertaken over a measured track, marked out in the form of a parallelo- 

cram, within a large covered spaoe— namely, the Empire Skating Hitik in 

New York. It appears that Mr. Weston failed this time to accomplish 

the feat be bad attempted, the distance walked during the five days 

amounting to 317^ miles, and the greatest distance on any oae day to 9l£ 

miles. 

2lotwitli>tandiog tbe figures to be presented, Br, Flint still holds to 
Ills former opinion, and looks upon the results as showing, to use his own 
worda, that " excessive and prolonged nmseular exertion inereaBea enor- 
mously the cxcnttion of nitrogen, nnd that tbo exotH of nitrogen dis- 
Leiiarged is due to an iaoreosed disasiimilation of th« nuscuTar aub- 



Db. Fldtt's ObatTvtaiom on the I^trtt t^f t/te Five-day IMthttrian 
I'kat JW/ormed by Mr. Wbstoh. 



Fint day. 
8eouDd day, 
Tbird day, 
Fmtrtli day, 
Piftb day, 



Wflftilat 



Lta. 

130.(V 
I21.2fi 
1^ 
118.5 

nd.a 



'ho- 



D-f-Tihr. 

98.0 
09.6 



PaW. 



75 
73 
71 
78 
08 






iam»w 



19 
G 
(i 

U 
1 



Kllracta 
la 



Onin*. I flndnt. 

881.22 I a-i^-ao 



28H.S5 

•m.t7 

335.01 
440.48 



SOI. 18 

S90,a» 

30a57 

amoe 



laalMRm 



OntBL 

12.88 

58.09 
' 34.44 

iao.37 
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DDRDIO nia WAU. 





W*l«**o( 


9m- 


FalM 


1HI» 


nfUvCHk 


Vluovm 


Kuan* «r iMdfncT 




MriHA*). 


rmunt. 


KalkHL 


tatacHU. 


iB nwri 


tn nIVocut (Caaud. 




Dm. 


D*C Fabr, 






ftmtba. 


OtsIm. 


Omliu 


Soeantt dBy, . 


116.B 


96.3 


m 


80 


151.5& 


867.10 


+ a05.5& 


116.25 


M.8 


ff) 


48 ^(&.&i 


370.64 


+ 104.74 


ThiKI d»7, . . 


lie 


m.e 


loe 


92 


22Rnt 


89T.Iie 


+ 168.»7 


Foiirtii day, . . 


114 


W.G 


& 


57 


H4.7() 


34»4.&» 


+ aoa.88 


Vitth dkjr. ■ ■ 


1H5.7& 


97.S 


80 


las 


nvtoi 


a.H.iT? 


- 50Ji7 
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8«eood any, . . 


118 


9&6 


76 


2 


886.65 


295.70 


— 89.95 


IS0.2S 


08.4 


73 


2 


4!)».lll 


SfW-Sl 


- 140.29 


Third d»». 


120.2.% 


99.3 


70 


S 


8iM.R3 


4lt9.87 


+ IB.Oi 


Kootth <!», . 


123.S 


06.8 


78 


2 


ftil.71 


.H82.HO 


- 358.82 


Fifth daj, . . 


isaTK 


»7Ji 


7ft 


8 


289.35 


418.48 


+ lS(kl4 



L«t us Acc«pt Dr. Flint's e8timst4>8 of the infjroin^ and oat^infi" nilro* 
ffon. It is true, duriiif; tlie first four days of tlio walking pcnod tbo 
exit of nitrogen was in considvrablo cxoess of the onlrance; hut why 
should this be referred specially and exclusively to muscular disintegra- 
tion ? Theru was during thcsa few dnyti a progressive diMsliiiti in the 
weight of the body, tho loss reaching a little overlive poundj. From tho 
account given, considerably le»a solid food wa^ taken then than before 
and after. There oxisted a, atate of marked disturbance ot tho bodily 
functions *' shown by the dopresition of teiiiperatun,- a.iiA elevation of 
pulse; but little alecp was obtained; and on the ibird day, when nii 
attempt wax made to walk the one hundred and twelve milBx in twenty- 
four co»ite«utivi.< hours, drowsiness, it is stated, prevailed to such an ex* 
tent that it waa fount) impossible to make the ncceitsary time to neoom* 
pliah what hnd been intondod. On the fourth day Mr. Weston aotnally 
l>roke down for a time altogether, becoming dizKV, staggoriiig, and at last 
failinf; to ho able to see sufficiently to turn tlic curniTB of tlic track. 

Now, apart from the fnc^t that a niarlced deviation from tbo physiolog- 
ioal state eKksted when the results upon which the roiiolnsioiia are haseil 
wera yielded, is there anything in the results to show that in reality wc 
hsTo more to deal with than simply a oonsiimption of nitmgvnouBi nmlcrinl 
within the sysLoni beyond the supply for the time from without? Taking 
the ligures throughout, there ia not much more to be seen than a differ- 
ence occasioned by a falling off in the amount of nitrogen ingested dur- 
ing the first (our daytt of the walk; and it is well known that when the 
in^sta do not furnish what is wanted for meeting the expenditure going 
on (as during inanition), the resources of tho body arc drawn upon, ana 
the nitrogenous matter existing in the variDim itarls — both solids mid 
fluids — wastes or yields itself up as well as the rest. On the fifth day. 
after a prolonged sleep, which appenrn to hare rnstorod the flagging 
powers, the previous relation whs reventml. The food in^jesicd alTordetl 
more than enough to meet the requireinciitH. There was a gain of ]{ 
^und in body-weighl> and, accoriling to tho figurvs, tbo nitrogen di»- 
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cliAiyed Ml abort hj 50.27 grkins of that wliicli enterd, notwithsttindin^ 
a. wijk of fort/ and a half milos wus pcrfonncd. 

The distuiM walked during' tho tii-o dnys amounted to 317^ R>iica, 
■n<l tbo exceuof nitrogen elimitiuted during tli« time, uv«r lliat iiig»aled, 
appears (o have been ti3^} graiuit. Presuming, for sake of argiimciiL, lliis 
lo )iBV« ropri;sontcd llic nitrogon of tniucio disinto^atod in ttio. accom- 
plishmL'nt of tUv work performed, we have bvtore us the data for aaoer- 
taiuiog how far tlie force producible in this way would correspond with 
ibe espenditure thtit rnual bavo occurred. 

Aooording to MuJdvr's aiiBlysiS} •ibuininous matlvr containa 1&.5 per 
o«nt. of nitrogen. Huckoning from this prupurtton, S33 vmiiis of nllro- 
gna will oorr««j>at)d with 4,Ot!3 g;raiii9 of dry albumt'n, aim th« composi- 
tion of tho nitroj{cnous matter of muscle is oluscly nnaloi^ous. Now the 
force produnibla from thooxidalion of albuminous matter lins h«ftn expori- 
iitontally aauf^rlainud by Fraiiklanil, and b.a it occurs within ili« body, tba 
oxtdatron of 4,08!} grains of dry albuint^ii would give rise to the ovoluiioa 
of an amount of power equal to lifting- 1,S40 Ions oiiK foot high. 

Here wl* have one aide of tho quvstiun — the amouuc of work obtain- 
able (roin the nitrogenous mutter jiresumed to hare undt.-rgone disinte- 
gration as muscular tiiiaue; mid ^o fiir the inforiuatioii in our po«8«ssion 
may b« ruj^ardud as sufiioiciitly authentic to enable us to frame a mtiabtu 
concluaion. As regnnls tho work accompliihod, wo may aiuiim«, with 
t'roffissor IlaugbcoE), that tho fort-o i-xpendcd Jti walking or progre&siiig 
on level ground is equal lo that required to lift onc-lwcnticth of tJi« 
weight of ths body throiii^h tho distsncotravcrsod. The distance wslkcd 
amounted lo SJJJ miles, and if wo lake ih* wcijfht of the body and cloth- 
ing at, say, ItH pounds, this will give the performance of an amount of 
work C[|uai to lifting 4.490 Ions one foot high, or about twr>-(hirds morn 
work than the oxIdAlion of tbc nitrogenous mutter rcpresunting (be &33 
grains of nitrogen oould acnomnli&h. And, in this aalculatlon, only the 
t!it«rnal work baa been t«k«n into constderatloa. There is, in roalitjr, 
also a considerable amount of internal work constantly being performed— 
vis., that employed in kttoping up the circulation, in respiration, and in 
rarioas other essential actions of life. 

I bave entered thus minutely into tho queation of tho elimination of 
ititragen in relation to muscular work iM-cauae it bears in m> forcible and 
direct a manner upon the question imii)edlst«ly before us, via,, the uses to 
which the nilrogenous alimentary principles are applied iu tho system. 
Briefly represented, tho position of the matter m«y bo said to b<i this: 

Many years ago it was asserted by Liebig that nmacuUr action in- 
volved the destruotion of muscular tisauo. The plausibiliiy of the doo- 
trine, and the readiness with which the views oi its author wero then 
reeeived, niiial be considered ns having led to its being at once generally 
aiKiepted as though it formed a seienlifie truth, although, in reality, only 
(UHiffticuttng a spoculalive proposition, unsuppori«d by anyihing of the 
nature of proof. It was further argued that, if muscular action involved 
the destruction of muKjular tissue, the excretion of the nitrogenous pro- 
duct of destruction — urea — ought to be in proportion to tbe amount of 
musoular work performfxl. This seetnod to follow as a necessary b«- 
quenee, and the one being accepted, the other wus taken for granted also, 
Thus, notwitliHtau'ling the absence of anything in the sha|>e of iiruof, we 
And physiologists reasoning and writing as though the doctrine bad boon 
aetually proved. 

[( Uie theory of Liobig wero trae, we shotild bare to look upOD niiro' 
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geiititis alimontary matter an forming-, tliroiich tlio modiuni v{ muHoiiIur 
tissue, thu source, the only source, of uiuBcuUr p&wvr. The rotiewal u( 
tniiKCuIar tissue for subauqueni uxtdmion in its turn, and nroiution of mus- 
cular force, would thus coiisticutn utio of the functions of nitrogenouit 
alitncnUry niilter; and uti its aupjily would, accordingly, depend our 
cii]>iicily for th« performanoe of muHeuIar work. 

It is only lately timt the doctriix! lins hnen eiibiuitted to the test of «x* 
periment, and with what ntatilt tiic furegoing account of the researohesj 
(iF various observerH has aiiuwii. Kvcn Liebt^* was brought to assert^ 
that miiHVular action ia not attended by tbe production of urea, ilv ad- 
mitted that tiio question as to the source of muscular power had been 
oomplicatod hv an infnrence whicii hnd proved crroneouii, and for whivli 
bo aoknowleitgeil liimaelf as rwaponailile — the infenmcc, namely, that 
muxt'tilar work h renresented by the metamorphosiB of muacular tiMne, 
Htid the formacioii of urea aa a linal product, White admilliiig tiiia iituch, 
however, LJcbi^ still looked to uhang-vs in the iiltrofji-iious couittitueiita 
of mu»cIo ns the source of mUBeular power. He assumed the pmaence in 
muscle of iiitrogeiiQUB substances in a much higher stato of tension ibaik 
syntonine and albumen, and to these he referred the performance of 
muscular work, tnking Kbehor under tlio profiunilioti that it is due to the 
liburatiuii of the teusiou thus presumed to have been accumulated in 
them during their formation. 

'The applimiiitn of food to the frncKis of muneulnr power will form 
the eubjrct uf furlber contticlvrationhereitrter, when we reaeh tlie head of 
non-nilrof^noua matter. Suffice it here to reiterate that museular action 
ia not to be considered as the result of tnnjicle-dcitniction, na wn» for- 
merly supposed, and hence that nitrugent>iis maLti;r is not apjilicd ihrongh 
mujif^lc — in the manner hitherto maintained — to the develepinent of 
muscular force. Titus much, from the evidence beforo us, may be saiil, 
but, at the same time, couimun vxperionee seems to show that a plenli- 
ful aupply of nitrojfcnuuii m&lter in the food tends to increase the cajM- 
city for the |>erforiuance of muscular work. If^ however, it does so in any 
other way than by supplyiiif^ nititerial fnr nutriiion and the secretions, 
unil Ko contributing^ to the prudiictJun of a fully iiuuriHltM nnd vigorous 
state of tho system, wo have no data before us to indicate how. 

Let me next draw attention to the application of nitrojifenous matter 
to force -prod net ion by the direct ulIliKaiicm of the carbon and hydrojjeii 
it contains. Livbij^'s doctrine, whicii, until recently, has formed the ai*- 
cepted one on this point, was that nitrojifenous food, to be turned to 
acoouut for force-produdion, mtmt ptwi throupli the condition of livin^i 
tisiue. This hringx us back to the diHcuasion that bus preceded, with th« 
addition that our nitrogenous food must perform work aa tissue to enable 
it to be susceptible o? application to force, or — say — heat-production. 
Thus, in his work on " Animal Chemist rv," at page lil>, Liebigsaya, "the 
fleah and blood eonxumcd as food yield ttioir varbun. fur the support of the 
Rflpiratory proceii*, whilst the nilroeen appeara ao urio acid, ammonia, or 
urea. Itut, previoualy to these final ehanf^e, the dead flesh and blood 
become converted into hvinj; lleiih and blood, and it is, strictly rpcakinf;, 
the carbon of the oompniinds formed in the metainorphosiit of living tis- 
sues that series fnr tlio production of animal heat." Attain, at page 77, 
we find: " &Ian whoa confined to anira&l food respires liko the carnivora 
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at the expense of the matter proctuoed i>^v the metaiaorptiosUof or^BtiUcil 
tuauoHj aiid just ks tho lion, tiger, uiid hyena, in tliu c»g«s of a menago- 
m. «r« com I >■) 1 1 Oil to Meolorat* lh« wute of th«ir organized tisaucs by iri- 
ceoMiit iiiottuii, ill order to furnieh tlic iiiaiter necesi^ry for lospimtitiii, 
Boitio laraae, for ttie very uinc object, is forced to muku tltv luoat labo- 
rious flxcrli'oic and go tliiough a vait amount of muscular exeraise. He 
it ooinpelli-U lo uoiisum« foroe meroly in order to supuly mailer for respi- 
ntioti. ' Once more, iii speaking of tbe derivatiuti ui urea from the met- 
ninorphoois of iti iroj^noti* matter, 1k> says, at )>agu 114: "'I'licrc can bo no 
^rcai«r ooii Cni^iotiou vritli rcf^rd Co (he nutritive procosa ibaii to suppoM 
that the nitrog'en of 'the food can pass into the urine as urea, without' 
having previously become part of an orf^nizod tiasuo.'* 

IJat)ig''s idea, tlicti, upon thia point ia very prvoiav. He considers that 
nitragcRQua inati«r may cotitribuie towanl liftut-nroduction, but that it 
must first paaa into the uondilion of tisstie before it can do so, and that 
il ia in tiic wear and tear of tissue that occurs the spliltinK up ot thn 
MRipound, so a* to Inad to th« production of urea for BGCrfition on thfi 
one hand, and the libetatiou u( oarbou and liydro}^«n for oxidation on thv 
other. 

Tli« fitnbt whifih bare been already addueod, eulSco to refute this doc- 
trtna. Indeed, it may bo considered as now abuudaiitly proved that food 
does not require to become or^anixcd tiaauo before it can be rendered 
arailnblu for forcc-prodwction. But Licbij^ hitnsolf, in lan^uagn not leas 
precise than that wiiich he at fintt employed, lias rect'iitly * given utter- | 
anoe to words vliich directly contnidi<^t his original view, inasmuch as ho 
now assvrts that muscular work and tlio production of urea bear no Im- 
inediatv rolatioii tuuach other, aiidtliat among the products formvdas the 
reault of muscular action, urva certainly docs not even oonstitulu one. 

If the elimination of urea, as has been shown, is not related, as was 
formerly supposed, to muscular action, it is, on tlie other hand, in a very 
direct manner inQuenend by tho food ingesti^d. Aa far baok as 1S54, 
Messrs. Lawcs and (.lilliert, in oppoailiun to the views then provftiling:, 
showed by the results obtained in their obser^'atioIla ou tho feeding of 
cattle, that tho nitrogen in iho urine is related to that in tbe food, ami 
not to the muscular work; and, since tlieo, the concurrent testimony of 
numerous observers, as has been already pointed out, may be held aa oom- 
|>letely natablishing this position. Lehmann's well-known oxpertmenbt 
upon himself !<irikingly illustrate the extent to whicb this infiuenoe ia 
manifested. The results he obtained were as follows: 

While living on a purely animal diet, namely, almost exclusively on 
e^^, Lehinaiin passed 53.2 grammes (8S6 Rrains) of urm iu the twenty 
four hours as the moan of twelve obscrvatioiut. 

Upon a mixed diet, the urea amounted to 32.S gratomea (301 gnuns) 
aa the mean of 6fteen obser\'ationa. 

Upon a vcgotable diet, the urea given aa the mean of twelve obaerva- 
liona WAS -i'Z.i grammes (347 grains). 

And, lastly, upon a purely non-nitro;renotia diet (fat, eujtar of milk, 
and Htaniti) ho voided, as the moon of three obacrvationa, only 15.4 
frrammes (237 grains) of urea. 

It in tlius seen that upon an animal diet, which is the richest in nitro- 
genous matter, the voided urea more than doubled that eliminated upon 
a ve[;i>tiibl<> illct, whil>< the amount of iirra vniil^d upon ii inixtum of the 



' Prooeed.aSji at tbe Rejral Bavarian Aoademj of Sole&oea, ItM. 



A TREATISE Oir POOD ATTD METETIOS. 



two kinds nf (otnl hi'li) a.ii iiitemivdiaLe |)0!iilion. Wliuu no nitrog«iious 
mRlWr was in^»t«il, tho ur«& was at ita tiiiiiiitmii). What wus tlieii 
|>aH)»>d would bu dorivud (tuiii tli« iiiuMiiriorphosiK uf Ltio iiitiv^mious mat- 
ter beioiigitijf to tiie bluod ■iiij the otiiur cuiiMitueiits uf the ajrslcin, 

ijoitie eifierimeiits of fichmidl hIiow, »l>to, in nccurdniicD with the ro- 
Bulta obtained bv I^hinitiin, tliat the amount of urea passed la related to 
tliQ yuari/ittf Ol food iii^mtRd, tiir naturr. of it rrmainiii^ tlic same. 
t»;)iiiiiilt found tliat, a cat cxureteil ihu following' relative ainuLints of 
urea to body-weigiil utiJer tite ouusuuiptiouof diili^rentamountaof inuai: 



Dailjr aninantof 
meat oatoD. 
Gnunmoii. 

44.18S . 

75.»3« . 
108.745 . 



Dailj&inoDtitof uri« exer«l«il 

pOlkilOlpWUllKI boil^-WDight. 

Giaiain«i. 
. 2.9A8 
. 3.O50 
. 5.158 
. 7.663 



From these results it may be oomputed timt a oat, liviiti^ on a flesli 
di«t, discliargim bv thr kidncvn on an arcrago 6.8 parts «f urea, for evcrv 
bandrcd parts of meat vousuindd. 

The (treat bulk uf the nitroffcn belonging to tha food injirMtM, thus 
|>aamMi out of the syxtnin in tho form of tiroa. If nil fscuped in this way 
the qiiaiititv of urea disuharifod viMiild aniount to (say) 7.88 per cviiu of 
tho w«ij^t of the meat: the nitrogen contained in 100 panaof flesh oon«ft- 
|ioiidiiig with that ooiitainvd in 7.8$ parts of iiren. There were, tlieit, 
(!.8 parts of arua produced ini^lvsd of tliv 7.88 parts, which mar bu apokuri 
of a* repreauntinf; tho actual nqui^'alent, asi far ax contained uitro)^ii ia 
concerned, of 100 pans of flesb. 

Ldhmanii, from bis observations on himself, asserta that as much as 
fivo-«ixths of the nitrogen of tho irigwstpd food woro found in his unnn 
under the l»ira\ of urea. Forexamplo. while livin^upun a purely ammal 
di«t, oonsiating of thirty -two egga daily, lie in^st ed about .^O.IG gramtnos 
of nitro^ii, and, in tbu urea vouiod, discharged about H gruimnos of ni- 
tropeu. 

The diuhar^ of ur«a bein? thua proportion<>d to the amount of the 
nitrogeiKKis tnattor in^sted, it follows that iiitro^nous matter must 
iind«r;go loclainorpboiis of snirh a nature within lh« syHCuni as to Ivad to 
the production of urua. Further, it may h« said tbnt this mi^tantorphoiiis 
tnusi take place rauidly, as it is found that the effect upon tbc exoreljon 
of urea quickly fuilo^vii an alteration iu the food infested. Lvbmsnn, fur 
example, a^in drawing from hia oliHerrationK on himself, noticod in tho 
Riomiiif!:, after he had lived exclusively on animal food, that his urine waa 
so rich in urea as to throw down a enpious precipitate of the nitrate on 
the addition of nitric acid. In Dr. Parkes' bi>«er vat ions, nUo, upon tho 
two ooldiera S. and T,, before referred to. tho altcraliona in the food in- 
frasted apeedily infiuenced tho amount of urea escaping. These men were, 
nrat of all, kept for four days upon a reifulated mixed diet; next, for two 
days u|Kin a non-nitroj^nous diet ; then n<;ain for four days upon a mixed 
diet; afterward for two days on a non-nilrugenoua ilict; iiiid, lastly, for 
four days on a mixed diet, i:^. duriitir thi? tirst four days on ilie mixed diet 
pMHM-d 35);rammes of urea as the daily mean. Dnrinf; ihu first day of the 
lion-liitrugctious difl he {Kissed 20, and during the neeand, 13..*i^ grmmmea. 

iCesumiu^ tho mixed diet, bepsHMlonthe 6ntday, 'Hi.\,1\ otHbeaeooud* 
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2i>.6S; on tb« tbird, S6.S9; and on the fourth, 39.67 ^nimro«8 of ar«a. 
Chaiijitiiig agftin to tho non-nitrof^nous dwl, he passed on thv firat day 
lt).l*-i, mill on tbo annnrid, Ig {trantmi's of umiu On the tiost foar davM, 
the diut being a ruiAcd ono, he paaseii, iluritig the flnit day, 80.8; tbe 
■M»nd, 26.36; the thinl. :iH.3:j; and the fourth, 3U.10 (framniea of nie*. 
With T. (a tnuoli smullor iiiuti lliait S.) llio rat>»u for tlio tirm four di.ya 
of inixod foud w&9 ib.ifi grammes of voided urea. During the next two 
daj-x, upon Tion-nitrogouooa food, lie paeaed ou the tirst day, 17.3; and 
uti the secniid, 19.G5 emnmns. On the following four days, upon n diet 
of mixed food, he voidud 11.40 the firHt day; 23 the seooiid; i^.ZO th» 
third; nu<l 3!^99gminini:« the fuurtli. During the next two days, rejiuiaing 
the noii-nttragenous diet, ho voided 16 the lint day, and 13.20 grammca 
the second. With a return to a mixed diet, dunnir the followiiijt four 
days tho urea stood at 33 on iho Rriit; 34.36 on tbe aocond; 24.S7 on 
the third; and 31.36 griiininea on the fourth. 

Although conducted for aettling another point, it will be seen that 
these observations very clearly aiid coiisietontlf throughout show that 
the production and etiniinatii^ii of urua are Hpomlily affected by the ingoa- 
tioii of nitrogetiaus mattur. 

With the view of obtaining more precise iiiformatton regarding the 
time required tor the metainorpliosis of nitrogenous matter to ooc-ur and 
load to an inorcaxed cli mi nation of urcn, .Mr. Muliomerd, whilst furinerlr 
aasisling ate in my laboratory, CBrrie<l out, with laudable seal nud avli- 
denial, two seriea of experiments upon himself, the partieulars of which I 
will introduce here. It may Imj mootionnd that ho waa twenty-two yeara 
of ago. 6 teal in height, nnd list. lllb. in weight. 

The method of pruoeduro had reoourse lo wna lo diminiah the elimin- 
ation of urea by limiting in ono expoHmont, and withholding in iheother^ 
tho iiitroiluclion of nitrogenous matter, and then note within what space 
of timo tho ingoation of nitrogoiious matter showed tta effocta upon thu 
urine. 

The first experiment was commencod on April 18, 18T1. Mr. Ma- 
homed hnd been proviouxly living upon an ordinary mixed diot, and 
took his dinner of mixed food, as usual, at 1.30 P.M. From this time be 
restricted himself to rice, arrow-root, butter, sugar, and tea, Riee waa 
sllowcd that ho might not suffer too much privntion, and as bein^ one of 
tho least iiiirogonoua of tho natural fooii products. The diet was contin- 
ued throughout the 17th, and at 8 a.U. ou the 18th, four ogga— purposely 
to supply nitrogenous matter — wero eaten. This w«s the only devistion 
from the diet of the preceding day, so that an opportunity was given for 
tlio urea to be again at a low point on the following moniing, when a 
meal, oonsiating mainly of meat, waa taken. On page 4-1 is a rcpreson- 
lation of the results obtained, arranged in a tabular form. 
I On lookingKt the results obtainod, it appnarathat tinder the restricted 
diet the urea pretty itoadtly deoreaseil in amount from 31 to 9.(Vi graina 
per hour. The ingestion of four «gg* caused an aseent, within the four 
suooeeding hours, to 1.3. S3 grains, and having thus immmlintolv' risen, tbe 
rate of olimination only undorwvnt a little further iticrttase through the 
remuiudur of tho day. Tho uma having again desc«ndud to lO.ti'i grains 
per hour by the following morning, the ingestion of a meal in which 
Steak was ealen plentifully, led to n rise for the next four houn to 'ilA6 
grains por hour, and, with tho repetition of the nitrogenoua food, tba 
climinatioa of urea continued to incroaso throughout tho day. 
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A TBEATISE OK FOOD AND DIETKTICS. 



Daring th« perforni«nc« oC the experiment the accustomed menial 
and bodily work was undertakon. Mr. Mahomed did not notice that the 
2^ dayit' diututia rcstriclion pmduccd any ocli<<r sirnsation ttian nn in- 
crease of tbo appetite and a olJgKt fvniiiig u( faintncMS expericnc^il tlio 
last mominir before br^akfasC. The urine, before the enptrinifrt, hnd 
bwsn fn-fjLieritly noticed lo b<> loaded with lithaios. During (lie r-criod of 
restricted diet it wan prrfcclly clt-ar, and ihfr taljlo »h(iw« thai llie quaii* 
lity was considerably larf^i-r (hun vliilut aniinul fiKid was l)c<iiig oon- 
aunmd. It la a noteworthy fact, indeed, and one which gives itKrrEaned 
weight 10 the rosulla, that the augnteiited elitninalioii of urea was associ- 
ated with a fall in the amount of urint^, for, had the (junntitv of tiritic beni 
iiicmaaed instead, it might have been questioned whether the alteratimiK 
in the urea tnxghl not have been simply due to more being carried off br 
a cotMcqunncc of the gwsatrr urinary flow. 

In the SHConi) experiment, a complete restriction (excepting the insig- 
niflcaiit amount of nitrogenous mn iter contained in tiie tea) from nitro- 
genoua food was practised for two davs, and then the diet suddenly 
chaufted to on« rich in nitrof^eiious matter. To begin the experinieiit, 
nn olMwrvntiiiii wok tna<{a for one day upon ordinary food. Thv tabic on 
page i!> fihowa the r«8ulta obtained. 

It will be seen that the results hannonieft with those obtained in the 
first exporimnil, and show ihpit the ingestion of nitiogenoua matter is 
followed by a sjii-^dy inetninori'htwio and production of urea. Under the two 
days* real ricti on to Don-nitrogenous food the un^afcll from a range of 21 to 
i5 grains per hour to 8.9? grains per hour. Kilrogettous food was now 
taken, and the fnnit of egg and milk beaten together waaselcctod, that, on 
avcuuiit of t(» fluidity, alwDrption might he rapid. Half nn hour later an 
ordinary breakfast with cold meat waa eaten. During the tArce hours 
■uoceeding the first ingeation of nitrogenous matter, the urea seoreted 
amounted to 12.43 gmins por hour against 8.S7 grninx per hour, the me^n 
amount giren for the eight houta previously. During the next three 
hours it stood at H.I3 grains per hour, and afterward showed a steady 
ineroase throughout the day. It is true between 8.87 and 12.43 gmina 
\>er hour there is not the difleretico that was iioticeubh! on the itiorriing 
of April 19th in the firi>t e\|HTiment; but I think it may be fairly as- 
sumed that evidence is alTordvd of the produoiion and rliiniiintlnn of urra 
within the three hours from the nitrogenous matter iiigeaterl at the eoni- 
meiicenient of the time. Tliroughoul the day the urea was lefts in ({iian- 
tiiy ibao during ibo corresponding period in (be fiivt experiment, which 
may be due lo the more complete restrioiion having led to a greater ex- 
haualion of nitrogenous matter, snd thereby, owing to the greater de- 
mand for the requiremeDla of the svaCem, a lesa aurplus having existed 
for metamorphosis into urea and the eotnplementaJ bydrooarboiiaeeotia 
jMjriion. 

For aupplying solid food during the restriction, the arrow-riiot waa 
made into biseuits with butter, sugar, and water. Mr. Mahomed remarked, 
oil rif>ii)g on the murniug of the 7il), that he felt depresaetl, and experi- 
enced a general want of tone. Before the meal in the middle of the <lay 
he fnlt T«ry hungry and thirnty, but theae sensation* dieiappeared after 
partaking of a Iwsin of arrow-root, twu of his arrow-root biscuits, and a 
eup of tea. He walked afterward between five and atx milos without any 
diatnss. Bctwr«<n the &th and tlio 8th he lost one- pound in weight. The 
urine, it mav be ot>»erved, as in the first r-xjHirinient, underwent a marked 
diminution in quantity with the return to nitrogenous food. It is a note- 
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northv point tliat bi-twecii noon mid midnight of the aocond clay's nistnc- 
lion llio tirini! [iri'scnti'Ml Kn xlkKline n-ftoiioti. TKo Hmmi lncVmg of w«a]c J 
n«tu wtui expvrie I ■<;«<] u{>oa risiiijr on Uie iiiuruing u( tlie Sib a» oii timt of I 
the preoediufT day, I 

Althoii^'li it lilts boon donrly uc«rtftin«d that a mora or I«ss lai^^ 
proporliuii uf the iiitTi>g«notis matter iugoitud uiidorf^M-it in(!i«inorpho«iH 
attniidt^d with the production of urea, yet, ac to the prttciKC seat of 
nietaiQOTpiioais, our information at present warrAntts it mual be said, lit- 
tle moro than a surmitv being formed. According to the old doolrintr of 
mtiHvtilnr action, the chief portion vas thought to bo produced in tli^ 
muHvivsj but ev«n Liebig now arjijues (abstractedly from tlie doctrine iti 
question) that the absonco of urea as a coniitituent of niuscrular tinsuu 
may be tnkon a« affording prenumptivc evidonoc of i« production oociir- 
ritig elacwlinrc. While absent from fieab, or if present only so to a 
barely appreciable extent, it is, accortling to Meissner and others, to b« 
detected in maniinal^ in considorablp quantitj' iit the aiibstaitce of the 
liver; and in birds, whvrc uric avid huld^ lb<; povition of urea, this ban J 
been Minilarly found in iho liver. Other eonsiderations have boen aUo \ 
advanced in (Support of the liver forming tlie seat of metaniorphoais of 
nitiog^enotia maitrr attended with the production ot urea, but the point 
it oii« wkiith n-tiuirrM to hn further invctttigHled. 

Iluriiig broiighL the aubjeoC before ua la tbia point, the next queaiion 
for coneidcralion is, What purpoco is subserved by the tnctamorpboeis of 
nitrogenous muttor that ban boon ahown to occnrr 

It has bceti hilhertu the custom to look ujmiii the nitrogenous matter 
which undergoes this transformation as holding the position of superflu- 
ous ahmentary material — "luxus consumption," as it has been styled. 
Thuv, Lchmutm writes : In lite present state of our knowledge we may 
any thut urea is farmed in the blood, and that it is produeed from niato- 
rials which have become effete — the detritus of the tissues — as well rb 
from unscrviccablv and superfluous nitrogenous substances in the blood." 
Ak aibiimen fails under natural cireumataiiees to pnes off as such from 
the systi^m, it was thought that, when introduced in exoesaot the require- 
ments of nmriiion, it underwent a retrograde invtsmorplioisis of such a 
TUtture B« would admit of the escape of ita element*. It ia perfectly true 
thai the prucess whi(.'h ocvtirs doeti constitute a reirogradv metamorpho- 
sis; but the question presents itself whether it is simply desi^^ned as 
n means of oxil of surplus matter, or whotber it is not preparatory to 
some useful purpose being fulfiUei] by a port of tJie uitrogcitous ouiii- 
pound. 

The fundamental fact to be dealt with is, that nitrogenous matter 
undergoes a metamorphosis in the system altendcil with the production 
of urno. Now let us toolc at the chemical constitution of these bodies, 
Mild see what tills tratisfonnatiun implies. The pereentnge composition 
nnd chemical formnliu arc nt onr disposal to appeal to, but the former is 
the most suitable for our purpose; for although the atomic constitution 
of urea has been agreed upon, yet, as regartU the albuminous moleoule^J 
it cannot be considered that a-e know with any degree of certainty lb«j 
exact number of atoms of the different f^lcmcnta belonging to it, muchj 
less lb« precise mode in which these atoms are groui>««l. The forinula,! 
therefore, that can be given for it is only hrpothciical. The peroenugoJ 
composition, however, has been ascertained with suHicicnt precision to' 
nerre as a trustworthy boais for the calculation about to bo uiAile, and the 
deduction to be drawn from it. i 



48 A TRKATISK Olf F001> AND OIBTETIO& ^1 

Let OS takoi for oar calculation, Mulder's analvsia of slbuirrao, wbidi 
U u follows: 

Carbon, 53.S 

Uvdrojrwn, t.O 

^K I^itroj;<:ii, 15.S 

■ Oxv^^Ati 210 

^M Sulpliur, 1.6 

^B FliosphoruB, ....■.•. 0.4 

H 100.0 

On looking at these figurnii, it vill b« seen llint the niirngen belonji- 
iitf; to sjboinfili ikmoiiTit« lo lo,5 i>arti in 100. Now, let iih suppose, its U 
is not vcrj far from boinj^ nottinllv tho cavo, that the whole nf iho nitro- 
frffn of tho iiig'oing albumen escapes from the itrsteii) iiiicU-r ihe fortn of 
itrea. In thus «a«aping as urea, the nitrogifti carries wilti it a certain por- 
tion of (ho Other constituent clcmonta of albumen, and bv aacortainiiig 
nt what this portion cotisiata, w« shall sco what remains bulnntl to bo dia- 
IKkNcd of iu anothi^r »'njr. 

To obtain the information required, we must first be !n poaseasion of 
a knovrl«dge of th« rolativ* proportion in which tho elements exist in 
urea. This in suppliod by its pcroeutag'o oomposi lioii, whicli stands as 
foltoirs: 

Carbon, SO.OO0 

Hydroffen, «.66S 

■ Nitrogen, 4&6S7 

■ Oxygen 26.66T 

" 100.000 

Now, lof^ivfl to 15.5 parts of nitrof^n (lh« quantitr of nitronii existing 
it) one hundred parts of nlhumen) the due proportion of the other elements 
f«<|uired to form urea, woshall havo to supply C.C4 pnrtaof carhon. 3.2! of 
hydrogen, and &8fi of oxygi^ii. In olhttr wurxls, ihn lt».5 itarla of nitro- 
gen oonuinod in 100 of albumen, in eecaping as urea, ivill carry with it 
•>.04 parts of carbon, 2.21 of hydrogen, and 8.S5 of oxygnn; leaving a ri?»i(Ui> 
ary portion, consisting, of 4fl.8(} part* of carbon, 4. "9 of bydrogun, and 
13.1i of oxygon, beaidca the sulpliur and phosphorua, for utiliaiation and 
exit in another way. Thus 33,20 per cent, (or, as nearly as possible, one- 
third) of the albumen will be turned into urea, and O6.(t0 per cent, (or, as 
nnarly aa possible, two-thirds) of coraplomental matter will be Irft. 

Lrea must be regarded aa cotiaiituting the tinutilttable portion of the 
albuminous principle. Whether it U formed us a primary product of the 
Kplitttng up of albumen — that is, nhothcr the clemctits at oncv fn^iiC 
iliemBon'GB from the albuminous compound into thu cumliiiiaiion repre- 
acnting it — or whiithcr it forms the final product of a aeries of changes, 
t'annot be stated. From comparing tho cgesla with tho ingrsta w know 
that it is produced. But what constitute the actual steps of mctamor- 
piioMta wi'tnin the system remains for physiological clmmlKtry to diaolose. 

[t mav be remarked incidentally that, taking urea a» an effete pro- 
duct of t}ic metamorphocii of albuminous matter withio the system, and 
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looking «t iu ooinpoeitiDn under a cert«in point of vi«w, w« discern « n- 

Ution to other produots of the deoomposition of nitro^nous matter thit 
dooM not sii^)i;ost its«lf on looking nl its composition ms ordiiinrily rcpro- 
Bunted. Curboiito Kcid, ninnionia, and witter ara the finftl products into 
which all nitrogonous matter of an organic nature is constantly tending 
to resolTe itself. Now tho formula for urea is (i,H,N,0, [CH^N,0], vfhioii 
is eouivalent to two aCoins of v&rbonBto of ammonia minus two atoniK of 
wttoT {2XH,a).-2HO = C,N,N,(\) r(H,N,) CO,-!»H.O=CH,N,0]. 
ItB oonipositioii is, therefore, not cxactU" that of caibonaie ot ammonia, 
but we nave only to add the eEements of water to get the formula for 
carbonic acid am ammonia — tvro of the products into which, as wc havo 
Been, (ho nitrogenous niatler tciidn hy ordinarif deoomposilion to reeolve 
itaelf. It may further be remarked that not only does the above-indi- 
cated relation exist as to oomposition, but urea and carbonate of ammo- 
nia arc mutually vonrcrtiblv, with the grvalMt faL'iUty, the one ttito the 
othor. Urfta, indeed, is vi^ry prone, under the influe^icc of the action ot 
heat, acids, alkalies, and decomposing organic matter, to pass into car- 
bonate of ammonia, and, conversely, it has been somewhat Tucuntly dis- 
cohered thnt cu-boaato of ammonia, whon subject to a high toin|>«ira- 
t<iir« to a closed receptacle, is trauafomied into urea. It is, to say the 
least, a notable and signiticant fact that the above-mentioned relatioa 
' ihould exist bntwcvn carbonic acid and ammonia — linal products of the 
ordinary decomposition of nitrogenous matter — and urea, a product de- 
signed for excretion arising from the metamorphosis of nitrogenous mat- 
ter within the living system. It ia not difficult to see why the unutilii- 
able portion of nitrt^cnous alimentary matter should pass otT under the 
form of urea, and not of carbonate of ammonia. It would aoarcely be 
compatible with life that a powerful irritant like carbonate of ammonia 
■liould be produced to anv extent within the animal system, while urea 
prea<:nts itself ns a neutral body, <iiiitc destitute of irritating prupt^rties, 
and, therefore, au eligible compound as a product of Diotamorphosi* for 
excretion. 

The residual port ion of an albuminous compound, after the separation 
of the nitrogen with the necessary (|tiaiitities of the other elements to 
form urea, amounts, as has already been sbawn, to 66.80 per cent, of the 
whole. This consists of 46.86 parts of carbon, 4.79 of hydrogen, and 
]3.1I> of oxygeu, with small quantitiea of sulphur and j^hospaorua, wfaiob, 
in reference to the point now about to be discussed, via., tlie applioatiork 
of this portion to force-production, may be left out of the <)ue«tion. It 
will be seen that we have here to deal with a coosiderabtesurplus of car- 
bon and hydrogen, which represents latent force. 

The 13.15 parts of oxygen will appropriate 1.64 parts ot the hydrogen 
to exhaust its ozidixing capacity in combination aa water. Reckouing 
this amount of hydrogen, tnon, as appropriated by the oxygon present, 
we aliall have 3.1b parts of hydrogen and 40.86 parts of carbon in a free 
itato for undergoing oxidation. 

It thus appears, if we take away the nitrogen and the cli^monts it 
carries oil as urea, sod also abstract from the hydrogen the amount which 
the reaiduni oxygen would oxidixe, that from 100 parts of albumen there 
romsin 4G.S0 parts of carbon and 3.15 parts of liydrosea free to undc^tgo 
chemical combination with oxygea supplied from without. Tfaece cjuan- 
titivs of carbon and hydrog«n will require, for their conversion into oaj- 
bonio Boid and water, l.'tO ua-r^ of oxygen, and this is tantamount to say- 
ing, aecordinA; to die^oiClenlatiOn (i3nvQlhar,oI|eJnl(^lTed parts of albumen 

I -■.*.:■.::• : ':*•■:-: .*.■.:•.* v 
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will b« cJtpablo of oonsuining thU qiuuitity^ of oxyg«n in und«reoing oxU 
<UtioD. Aa the force produced is iii proportion to the unouiit of ohcmical 
action, we ni&y measure tlie value of different articles for force-produe- 
tion by the amount of oxygea they will rolatively consume Id UDdergoitis- 
oomplete oxidatioo. Regarded ia this light, afbumcn stands in the fol- 
lowing pomtioti in relation to grapA-sugar (anhydrous 0„U„O„ [C^, 
O,]), sUreh, and fat: 

AmouDt of oxjrgeti approjwIatfKl 
in oxidii.inif KN) purtHai ood- 
^_ mmMl witiiii] Ujo bodjr. 

^M Gnpe-siigar (anhydrous), 100 

■ Starch 120 

^K Albumen, 150 

■ Fat, S99 

ThuR, AH a form!' producing' a^nt, if ire an rieht in talcing capacity 
foT oxidation aa a measure, albumin has about halt the value of fat, and 
a greater value than both suij^ar and starch. 

Il is true Liebig contends * for the extst^nce of aomv hidden source 
of power in nitrogenous oompouods. Arguing from the fact that alooliol 
in combustion gives off muro lioal than its corruHponding amount of 
sugar, although a ucrtDtii amount of heat has t>eeR evolved in thn act of 
f«nncntatioi) ur conversion of the sugar intQ_alcohol, he urges that furc« 
may be held stored up in the nitrogenous moleoule, and liberated -vrbaii 
the elements of the molecule ar« split asunder, ami that thus more force 
may manifest its«If than thai derivable from chemical action. 

Profnnaor FnLnic]and,f hon-cv«r, has i^xpvri men tally determined lbs 
lotual amount of force evolved during the breaking up by oxidation of 
T&rious organic products (see table below); and uiiTeas nitrof^nous mat- 
ter is oapAolo of liberating for«c undnr oxidation nithin thn ayxlctn in a 
manner different from that occurring outflide it, there is no alternative 
but to look to chemical action as the source of the force produced. 

Frankland's process consisted in doflagrattng tlin siib»tAn<;o with a 
mixture of chlorate of potash and manganic peroxide in an apparatus 
specially deviticd for auoh experiments, and called a calorimeter. The 
heat evolved was measured by ascertaining tbe elevation of temperature 
oecurrtng in a known quantity of surrounding water. The results were 
brought to uniformity by being reduced into units of heat, the unit con- 
stituting the amount of heat re<iuired to raise the teniperaturo of one 
Einmie (15.432 jpwins) of n&t«r one degree Centigrade (I.S° F&farcu- 
it). 

Subjoined arc Professor Fnnkland's results for grape-sugar, staixh, 
albumen, sod fat. Tlie ratio of the iiguresdociB not differ much from the 
ratio of those representing the amount of oxygen consumed in oxidation. 

UniU of hast tvelvsd br oxidation 
of OD* pamoM (IS, 483 {>*''>•) M 
^m oouumod within tb« bedf> 

H Gr«p*>iugar (commercial), .... 3377 

B BUrcb {arrow-rout), S9l'i 

B' Albumen (purilied), 43C3 

Fat (beef-fat). 90«9 

'nMrnBooiilial Joamml, fU'pUitater 3. 1870. , 
^^ f gMfc>oabicai MiCTiinSf jtoL ikiii.f lijB^ .•. i 
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la tbc Ctt«c of Kugkt, aurub, uid f«t, it li&a beeo tak«n tb^t the best 
«rol««(l und«r oxidation in tho caloritDeter represents tha heat given oS 
whan consumed witbin tbe body, tharo being «vor^ r«ii»on to conoludo 
that ibo ultimate products are, in bvtb tnsUiiicv), the eain«. Willi r»- 
gard to albumen, however, it is known that complete oxidation is not 
undergone witliin the Byatem, Tbo nitrogen, in osoaping aa urea, oarrioa 
off some of the combustible portion of the compound uacon«utned. " Tbo 
actual energy," retnsrkii Profouar Franliland, "d«velopod by tb« com- 
bustion of muaclo in oxygen represents more than the amount of aclusi 
energy produced by ita oxidation iritbin the body, bc-cauiG, when muscle 
burns !n oxygen, its carbon is converted into carbonic acid, aitd its 
hydrogen into water, the nitrogoa being to a great extent evolved in tbe 
olBinantary slate; whereaa when muscle is most completely consumed in 
the body the products are carbonic acid, water, and urea — a substanca 
which still retains s considerable amount of potoutlal energy." The data 
for determining tho force-value of albumen, as consumed within fba 
bo<ly, were furntiiheJ by expeninentally ascertaining the amount of heat 
evolved in the oxidation of urea, and Itnomng that almost exactly one- 
third of the weight of dry albumen is yielded as uko. Thenoo is supplied 
the deduction that has to be made from the full com bust ion- value of al- 
bumen to give the result required. 

Jt appears that about one-seventh of the potenlial (latent) energy — 
caoacity for force-production — belonging to nilrogoooui matter ia carried 
off by urva, and thereby escapes in an unexpended alaie whou nitrogen- 
oua matter is consumed within the body. 

Albumen has been solccted for illustration, but what has been said for 
■Ibtimen applies also to the other nitrogenous alimentary principles, with 
tho r(M)uis!t<! vafialioiu for tbe slight diflerenoa in elementary composi- 
tion that eiifltsL 

1 bare looked at the matter which has just formed the subject of consid- 
eration by tho light of percentage composition, because, oa I have already 
remarked, it supplies us with authentic data for our calculation, and he* 
cause it cannot be said that we know with certainty the formule for 
the nitrogenous ulim«iiCary principles. But still we ore not precluded 
from turvoyttig llio chaiif^e und<^r the jiglit of tbo formuliu; and, if wo do 
not know the precise iiumher of atoms of bach elument entering into the 
oompoaition of tho prolcino molecule, or tbc exact manner in which they 
are grouped, we do know that in the formula given a correct relative 
proportion is expressed. Now, taking the generally received formula for 
proteine, and showing what is left on the removal of the nitrogen under tlte 
form of urea, the surplus carbon and hydrogen available for forou-produo- 
tioQ is bronght very conspicuously into view. Thus Mulder's formula for 
proteine is C„tI„T^,0„ + 2H0. Abstract from this 2 atoms of uroa. vis., 
C 1I,N,0„ aud 8 atoms of water, H,0,, and we get an available residue of 
3a atoms of carbon and 11 of bydrogon, according to the old notation, or 
16 of earboii and 11 of hydrogen according to tho new, thus: C,,H„N'.0, 
-t-H O {2CH.N,0^4H>)=e H,, 

From the relation already shown to exist between uroa discharged and 
aitrogeaous food ingested, it is not to be inferred that the nitrogenous 
matter which oonstitutee an integral part of the blood and other parta of 
the B)'stem is not also susceptible of metamorphosis— of being similarly 
split up into uroa for excretion, and into carbon and hydrogen for force- 
productioD. After prolonged abstinence uroa is still duoovcrable to some 
extent in the urine, and Lcumann found the same at the end of throe days* 
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subtUtoitcc npon n strictly non-nitro^DOUS diet. It inRy, therefore, be 
conolud«(l thac the nitro|:enoti8 matt«r belonging to lh« synvm ma; b« 
utilised for foroe-praduction aft«r tlia same manner as ba^ been set forth 
for tfao oitroevDoua matter of food> 

Seoing that nitrogenous matter is broken up, Iflt, into & Ditrogenous 
portion — ur«& — which U eliitiiiiaCed ma us«I«ss, and, 2d, a hydrockrbona- 
ceoua residue which representa capacity for force-product ion, the (|iie!ilion 
next confronts us, whether this hydroca.rbonac«ous residue, instead of 
being oxtdisti't and applied at tliv momvni of its production, present* itself 
under a form (ihat of fat, for example) for retention in the system, and 
for application as necessity may demand. 

Without any actual proof being available, there has long been a pre- 
vailing disposition to infer that fat may be formed as a product of the 
metamorphosis of protetne compounds within the a.nimal economy. All 
attempts, it is true, have heretofore failed to produce fat by chemical 
moans from proteine compounds; hut there is nothing in a ebemicat point 
of view to render the powiibility of such production unlilcclv' Iiidncd 
Licbig has argued on chemical grounds in favor of its occurrence. There 
are these considerationa, also, bearing on the ^juestion: 

It is well known that, under certain conditions, the oi^ans and tissues 
of the animal body are prone to undergo deviation from the natural state, 
and to become the seat of a deposit of fat in place of the natural histolo* 
gical olomeiit, such deviation constituting what is termed " fatty degen- 
eration." Now ihia change is susceptihTe of two exptanHtione: it may 
be due to a deposition of fat during tne pcrformanee of the nutritive pro* 
oess, in lieu of the material that haa been removed; or, on the other hand, 
may proceed from a ohemicat transformation — a downward metamorphosis 
of the nitrogenous suhslancc — the nitrogen disappnaring under the form 
of an aminoiiiacul sail, urea, or some other simple combination, and a fatty 
compound being left to occupy the site. 

Virchow, who has cloftoly studied the process of fatly degeneration, and 
whose opinion is entitled to weight on the subject, is strongly in favor of 
the latter hypothesis, viz., that the fat accumulated ia a product of the 
metamorphosis of the nitrogenous portion of the affected (issue, 

Attempts have been ma^e to find whether the traiiKrununtion of nitro- 
genons matter into fat could be demonstrated by (.•xperinient. Excised 
animal structures were introduced into the peritoneal cavilv of birds, and 
allowed to remain for some time, and were then examined in relation to 
the amount of fat discoverable. At first it was thought that evidence was 
afforded of a fatty metamorphosis of nitrogenous matter occurring, bat 
on further tnveatigatioa the evidence was found to be inoonolusivo. 

Tboa much it can be considered may be said: that what is obaerved 
in th« mode of the oecurrenco of fatty degeneration is strongly suggestive 
of the doctrine that fat is producible by the metamorphosis of nitrogen- 
ous matter in the living economy, although nothing absolutely demou- 
strative c&o be adduced in support of it. 

In the production of adipoocro it has also been oontended that evi- 
dence is afforded in favor of the origin of fat from nitrogenous matter. 
Adipooera is a peculiar aubstanc^, somewhat spermaceti-fike, into whieh 
the aninuJ solids are somBtimes found to be converted when expoeed in 
a bumid situation to putrefaction. Konrcroy first described it lo 1789, 
in a eommuuioation (o the Academy of Sciences of Paris, having noticed 
its existence in certain bodies which bad been interred in ono of the 
Parisian cemeteries. The bodies appeared shrunk and flattened, and tha 



soft Bolid*. inst«ad of having uncl«r;^iiii the urdinary putrefactire change, 
wnro found to b« iwMvertcd into a brittle, che«H/ matter, wbicli softi-iied 
and felt greasy when rubbed twtweeo the fingvra. This material hai 
Binoe been recopiiized by otlier observera in dua bodiM, and lilcewise io 
mfoMfhoapA of animal matter. It is also aa!d Co b« obtainable by im- 
mersing fieah in a stream of water. It hsa been warded sa a product 
of the metamomhofiia of nilroreiioua matt«r; but, on tae other hand, aoma 
chomistA of autnOMlv, aa Gay-Lusaac, Ciievreul, and Bvneliua, have con- 
tended that it simply reprr«euU the fat which has originaU)- existed in 
the aniinal aubstancc, the nitrogenous matter having undorgono putro- 
faction and been ramored. Bero, again, tb«rcforu, ii funm a debatable 
point whether or no the fat eucouuturud is n produot of the inetauior- 
phoxis of nitrogenous roatt«r. 

It must, in fact, be said, with regard to the evidcoce as to the pro- 
duction of fat as a result of the spUtting up of nitrogouous matter, that 
Wf; hare nothing of ihn nature at proof to <loal with, bat that it is highly 
probA>jli» that sui^h prcxluL'^tioii takvs plac«, not, perhaps, as an immediato 
rvsutt, but as the la^t link i» a chain of uetuiuorphosee pasted through by 
the hydrooarbonacoous portion which stand* in complcmcntal rclatioa to 
tbaurea. 

Before bringing tbix Hubieol to a oloae, it inay be slated that Mesara. 
Lawea and Gilbert,* in a senea of experiments on the feeding of animals, 
and the aubaequent determination of the respective inereasa occurring in 
the component matters of the bodv, haveaddueeJ, if not actual proof, at 
least Btrong ovidenea in faror of fat being formed from the nilrogenouB 
portion of lood. They 6rst of all show tuat, for various reasons, Oio pig 
la the inoLiit appropriate animal for yielding infonnation upon the point 
in question, and beiice its selection as the subject of tbeir experiments. 
Their results, they aay, demonstrate that when piga are fed on good ordi- 
nary food for periods of not less tbaa ftight or ten vreeks, the amoants of 
total iucr««se and of fat stored up are so Rrest in proportion both to tlia 
original weight of the animal ana the food ingectcd, tbat the data given 
may be safely relied on for fumisliing a means of estimating frotn what 
oonslituent or coaatitnetits of the food the tat of the animal na< been de- 
rived. In their oxpctimcnts, the increase in body-weight ranged between 
fil.3 and 1)8.9 per cent, when the feeding was conducted eight weeks, and 
between ^.4 and 106.6 per oent. when eondueted ten weeluL Kiom 59.9 
to 70 per cent, of this total increase was reckoned to consist of fat. 
From the nature of (be food, the proportion of the stored-up fat that 
could possibly have been derirud from the ready-formed fat ingested, 
even Bup)M»ing the wholo of what was supplied had been assimilated, 
was so small as to leave no doubt that a very larg<> proportion must have 
originated from some other sourco. Aeooraing to the figures given, the 
proportion of fat which must hare aooriginaled ranged from aoout Iwo- 
thinls to eight-ninths of the total atnoont stored up. 

Thus, then, it was shown that fat must have been fonncd from the 
food ingested. The next question for solution waa wttether the fat pro- 
duced originated from the nitrogenous or non-nitrogcnoua elements of 
the food, or from both. 

That fat must have been produced from the non-nitrogcnoua mitten 
—the carbohrdratc* — waa easily ausc<optiblo of proof, lor in aoroo of the 
flaperimDnta the nature of the food was suoh tbat llie carbon ooatained 
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in thfl fat tbnt wu fonn«d amounted to more tliuu could havo been do* 
rivMl from th« nitrogenous mitlt4;r ingvstud. 

As Kgnrds tbe origiu uf fnt from tiUrogoiious matter, th« question is 
not CO be disposed of is so simjilo a tnanncr, but Messrs. Lawcs and Gil- 
bert conclude that i(« production from this fiour«o mny be looked upon, 
U shown by tbu fullovring Iraiti of reaaoniug, to occur. lu t)i«ir (-xperi' 
ments thev purposely varied the relative proportion of the nitrogenous 
and iion-Qitrog«iioU8 parts of the food given to the sevoral pigs. In some 
tbcy wcro iu the pruportioQcsiatiiig in whatmay be considered tkestuplo 
fattening food of the iLnimal. En others the proportion of nitrogenous 
matter was raised considerably in excess of this standard. Xow, from 
tho results obtained, it appeared that there was ao maten&l difference io 
tho amount of fat produced; Although if fat were capable of originating 
only from the carbohydrates it would be reajtouable to expeet that, ou 
diminishing their supply, as in replacing a portion of them by nitrogen" 
ous matters — in other words, by iiicrea&iug the proportionate amount of 
oitiQSCUOus matter iu tho food — the amount of fat developed would havo 
been less. I.Aoking at the evidcnoo fiimiKheil. it seems only rational to 
iufer that, under the dimitiutiou tit thu proportiuu of the caj'bo hydrates, 
the nitrogenous matter, through the hydrocarbonaccous portion which 
remairiti after tlio sopuratiou of urea, took their ]i1hrc in supplyiiifr mate- 
rial fur fut production, and thutt led to there buing ito falling off observ- 
able in the quantity of fat produced. 

The precise position held by the f*eIiLtiDOuB principles as alimentary 
matter must be considered, in spite of the numerous investigations that 
have been speoiallycon ducted on the subject, as involved in some degree 
of uncertainty. Tfae«e principles, while forming highly nitrogeniaed 
compounds, stand apart from toe albuminous group in net yioldiu); pro- 
teine. Hence they are classed as Uie non-proti^ine comjioimds. Whilst 
the albuminous or proteiue oompouiids exi^t In both animal and vegeta- 
ble kinds of food, tJiOM, tho non-protoinc, are encountered only iu sub- 
stances dorired from the animnl kmgdom. Thev consist of gelatine and 
chondrine — the former obtainabla from bones, ligaments, tendons, skin, 
mucous and serous membranes, in fact wberever fibrous ti»uo eiiat^i 
and the latter from oartilage. 

By subjecting ibcae tissues to tho action of boiling water the respec- 
tive principles are obuincd; but whether they have teen formed during 
tba proccM or existed preformed in tho tissues haa bMD a dl*pute<l 

fHDt, altbougb the weight of evidence is in favor of the latter view, 
be cliief charaoteristio, which they possess in common, is the property 
belonging to the hot aqueous solution of solidifying into a jelly on cool- 
ing. To some extent, in elementary composition and also in some minor 
ohemlcal points, tboso principles differ from eatih other. 

With refereiMe to th« alimentary power of gclaiiuous matter, the 
great point of uncertainty is as to whether it ia applicable to bistoge> 
netic or tissue- forming purposes. It may be coDcludc<l that gelatinous 
matter is produoible from alliitiniuous substaaoei, becauso the food of the 
herbivorous animal is entirely devoid of anything of the nature of gels- 
tine, and because, while gelatinous matter is obtiunabte in abundance 
from the body of tho chick, none can bo produced from the original con- 
stituenu of the egg. The proteiue compounds, therefore, appear to be 
evidently capable of becoming the source of gelatinous matter, but tho 
point to be determined is, how far gelatinous matter is capable of con- 
tributing to tho produotioa of the nitrogenous ootopounds met with in 
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tbe body. It has b««n contended thkt it certainly ia unsueceplible of 
application lownrd ike fonnalioti of niusclc and the other tinsucs having 
u their basis an ulbumiaous compound; and it in doubtful if it ix eren 
capable of contributiDg to tfae formation of tbe tissues, such as skin, 
bone, tendon, «t«., wIiokc basis coosista of gcUtinous matter, and whicb 
arc honte styled the gelatinoua tiuuct. 

The fact of its not being recognizable in tbe blood, while tbe blood 
constitutes the source from which all the tissues draw their nutrient sup- 
ply, hoK been ftddticcd as an argument af^ainst its having any histngc- 
netio capaciiy. Uut this, in reality, tclU (or iiotliing, because utt<I<!ranv 
circumataiicea it is not to be expect^ that the gelatine should be recog- 
nizabto in tho blood, ns it is oonvertod by digestion into albumlnoM be- 
fore its absorption occur*. 

The nutritive value of gelatine vas tnsde the subject of special intjuiry 
several years back, by a committee appointed by the French Academy of 
Science?, to ascertain if bones could be turned to account for yielding aa 
article of food for human consumption. Tho results arrived at by thig 
committee, which paaaea under the designation of the Gelatine Commi»- 
Bion, bave attained a widely spread notoriety. Among the conclusions 
drawn up by Ma^ndie in the name of the commission, it is stated that 
bv no known method of procedure could there be extracted from bones 
an aliment which either alone or mixed with other auhatanoes could bs 
substituted for meat. It was found that dogs fed solely on raw boOM| 
and water for three months continued in perfect health, and maint«ln«lU 
their original weight. Fed on tho samokindof bonea which had hecsl 
previotisly subjected to the change induced by boiling with water, tb«i1 
oogs died at tfau cud of two months with all the signs of inanition. Tho 
general insuc of the inquiry was to throw doubt upon tho nutritive ca- 
pacity of gelatine as an individual organic principle. Before accepting 
■ucb R conclusion, honever, it ia necessary that we should take a mora 
coniprehentive survey of the matter, and look to (he weight to bo at- 
tached to investigations conducted upon tho nutritive value of an Iso- 
lat«d organic principle, and in doing so it is found that in no case will it 
supply what is rc<]iiisite for supporting life. Xettlier this nor that 
chemical principle vrill suBicc. Ihcrc must boa combination of princi- 
plea fumishod; such, indeed, an exists in tlic objects of nature artiiind 
us, which we iiistinctivelv consume aa food. 

In opposition to the inference to which the conclusions arrived at 
by the Getntine Commission pointed, BischoS and Voit. from their re- 
aearcbes on nutrition, are of opinion that gelatine prHMcsiM-a real nutri- 
tive value; that to some extent it forma a aubstituie for other plastic 
matter, and that, therefore, by its admixture with tho food, tho quan- 
tity of the other nitrogenous matter may, without disadvantage, be 
diminished. 

If uncertainty prevails as to tbe precise capacity of gelatine as an 
agent of nutrition, (hero can be no doubt that it behaves hke a proteins 
compound in relation to force-production. It baa been ascertained that 
the elimination of urea is augmented by tbe copious ingestion of gel- 
atine, just a^ happens in the case of tbe protcino compounds. It is 
erident, Iher^-foro, that the same kind of splitting up ooeura in the two 
cases; aud, with tbe separation of urea from tue gelatine molecule, a 
rendne of available carbon and hydrogen will be left, in accordance 
with what has Ix-cn before ••splaincd, for application toward foroe-y 
production. There ts this further analogy between tbeae oonpouods, oiJ 
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reguds the plienoiD«n& of iiwtsinorpbosis, that leucine is yieMed by 
both under tb« influuioo of boiling^ with a sojutiort of potub. 



THE NON-NITBOGENOUS ALIMENT ARV PRINaPLKS. 

While nitrogenous matter may be reftsrded as forming the Rui«ntial 
baaia of slructtirc» poncasitiK active or linng properties, the noii-nitra- 
genous principiee may be looked upon aa supplying l)iu Kourc« of power. 
The one may be spok«n of as holding the position of thn instruincnt of 
action, while the other supplies the motiro power. Nitrogenous alimen- 
tary malt«r may, it is true, by oxidation contribute to the ffeoeration of 
the inoTiiig force, but, lut has hncii caplaiiicd, in fulfilling this oRioo then 
ia evidence before us to ahovr Uiat il is aplit up into two distinct portions, 
one containing the nitrogen, which isehtninated as useless, and a residuary 
non-iiitrogonous portion which it retained and utilised in force -pro duct ton. 
It is true also, as vrill be shown hereafter, that non-nitrogenoua matter 
may be applied to tissue formation, but it is probable that, in doing so, it 
is simply for the purpose of boiug stored up for subsequent appropriation 
to foroe-production, according us circumatancea may require. 

The non-nitrogenous atimentary principles comprise— 
J'lrit. — The hydrocarbons or fats. 
Second. — The carbohydrates, starch, sugar, etc.; and 
T^int. — Principles such as alcohol and the vegetable acids, n'^ilch do 
uot atriotly fait within cither of the prec4-ding groups. 

Ifjfjrooarhotu or Fats. — Tlieee principles constitute compounds oun- 
sisting of carbon and hydrogen, combined with only a small proportion of 
oxygen. Represented in round numbers, the following may be given as 
the porcentago comjKMitioii of ibe chief fatty principles: — 

Carbon, 79 

nydrog«n, 11 

Oxygen, lO 

100 

The formula answering to the above compontion that bos been fraoied 
oonaists of 0„H.O [C,.H,.0]. 

This, it will bo so4in, might be oonsiderod as represeoting a pure 
bydrocarboo, in which every tenth atom of hydrogen is replaced by as 
atom of oxygen. 

Fats am su}>plicd to us in both animal and Tegetable artiolea of food. 
Chemically, ihcy consist of a principle posaeasiog acid properties — e fatty 
acid — in oombiuation with a radical. When acted upon by alkalies, and 
also by contact with bodiesof the nature of ferments, and by dccomi>osing 
Uimal substances, the fatty acid is icuaratod, and aaweetprindple known 
as glycerine makes its appearance. Oilyceruie, however, it would seem, 
has not pr«-«xistod in the faU It is found that the united weight of the 
glycerine and fatty acid produced esoeods that of the fal originally em- 
ployed. The elements of water are appropriated, and glycerine is there- 
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upon formed by «n addition to the bjpothetical radical in combliuktion 
Willi the fatty acid in tho neutral fat. 

There are tbreo comjiounds— stoaritio, pvliititiiio, and oleine — which 
make up tb« grvat bulk of the fatty lUAttur ai«t with. 

£!Marm« is ibo mgst solid fatof tho tluvfl. It exists largely in mut- 
ton svct, and givos Hm to the finiiuws by whiob this kTnd of fat ia 
obaracterizud. Kt^quiriiig a tumjxiratiiro of about 1-12° Fuhreuheit to 
iddU it, at oiilin&ry temperatures it Is always solid. It occurs to a lor^r 
or smallor oxtont in most animal fats; but atill tb«ro are aonie in whioh it 
b&a uol been rcoofiiizcd. It is never found in vegetable fat. 

J'aliuitim bolus an intermediate place between gtearine and oleine ai 
yN|;arda consistence. It is tho chief coinponent uC niont animal fats, and 
'ooours Urgoly in vegetable fats. >N'hat was foroicriy dcachbod aa vamr- 
garine proves to bo ft mixture of palaiitiiie and ttctirinc. 

Oieint la always ineC with in a iluiJ state, unless the temperature ta 
Tcry low. It occurs in both vegetable and animal fata, but Tagctabla fata 
are richer in it than animal. 

The digustion uf fat takes plnoa in the atnall intestine. It traver8«s 
the mouth without undcrsoin^ any chaDjre beyoud that induced by the 
ntAchanical action of ni&stication. 

In the Htoniacli the nitrugenoua matter which may be tncorporaled 
with and invest the fatty, as occurs in the natural alimentary product, is 
dinolved, and the latter set free. Passing from the stomach, it i» pre- 
pared for absorption in the spiall intcjstine by emulslficatiuu or rt-ductioii 
to 1 QUDUte state of subdivision. As reffarda animal and vegetable fats, 
at appears that the former are easier of digestion and absorption than the 
Ialti;r. 

The emuUiliGntinnof fat iaelTeoted br the pancreatic juice, and proba- 
bly also by the secretion of Bninner'a elands. The bile has no innucnoo 
over neutral fats, i.e., fats in the state ui which we consuuio tlieini but 
aocording to Dr. Mar«eC it poasesses tho jtower of emulsifying the fattjr 
acids, and he says there is some liberation of fatty acid effected while th« 
fat is contained in the stomach. The process of etnulsificatiou is one of & 
purely physical natum. Tho fat i* scpBratod into very minute globules, 
L }ttst as it exists in milk, and in this state it is takeo up by tho special ab- 
[ lorbin^ organs of the small intestine, vix., the villi. 

L It wax noticed by Bernard that when fat is delayed for some hours in 
tcontact with panoreatic juioe, an acidification of it, or chemical conver- 
'sion Luto fatty acid and glyoerine, is found to hare taken place. Thu de- 
lay, however, In the intestine is not long enough for this chemical change 
to occur as a physiological phenomenon. Bernard thought originally 
tbat it did — that thu digestion of (nt was attended with acidification; 
but fat conuincd ui the luotcsls — tho absorbed fat, that is to say — haa 
rl>e«n found to be in precisely the samo chemical oondition as that con> 
'taiued in the intestine. It is thus evident that digestion and absorption 
of fat do not involve its chemical change. 

The villi — httle projecting bodies limited in situation to the small in* 
testino — are the organs through the agency of whiob the fat is absorbed. 
' While abaorptioa is going oa they are to be seen in a densely white 
^■tate, from the quantity o? fatly particles with whidi they are cliarged. 
It is not precisely understood how the tatty matter passes from the intes- 
tine and reaches their centre. From what is to be seen on microscopio 
examination, oonduG ted imiiiodiBlely aft«r death, it would si^m that it is 
hj oall-agency that tbe fatty matt«r is pioked out from tho intestinal 
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coDt«ntt, During fasting the cpithdinl cults iiivesttnj^ ihu villi are club- 
shaped and dovoiu o( fat-g'Iobules. During absorption, on tho other band, 
tliey are charged with fat-giobulea, a»d many are found of a sphoroidal, 
iosMad of a columnar fonn. The prooesa of abnoiptiou roav bn tbii* fitr 
Hkviwd to that of s«eretton. Ax tbe 8«o»ti»g celU of tlie glands separate 
from Ihn biowt tb« purticuUr inuteriiilB re4]uired for each individual B<^rd> 
Cion, so these c«li& of iho villi pick out or separata from the chyme or in- 
testuial contents tha fatty Inattl^^ viiich is stibsequ<.'utly found in the 
laotoalH. A branch of the lacteal Bystcm misting in the ci^atra of tho 
vilhis receivefl tbe product of absoqnion. Thus much is ocrtaiii — what 
romains to be made clear is the manner in which tho transmigsion to the 
lacteal is effected. By the lacteal svacem the shiturbnd fiLt in conducted 
to and poiu-i^d into tlio circulation. Hrlixing with the alkaline blood, the fat 
beooioes aaponificd and diuolved, and in tliis State it is moetly met with 
in the circulation. Should a rapid entrance, however, have been effected, 
as happens for a while after tho ingeislion of food rich in fatty matter, 
fre« (at cststs in the blood; and a spneiirieii wit-hdrawn uuder thesu cir- 
ouniBlances, and afterward allowed to remain at rest, presents, after a 
short time, a distinct cream-like layer upon tba surface. 

Having pointed out how the fat b<rlongiiig to the food reaobca tho 
circulation, we IiaTQ next Co coiiuder the purposes to which it is applied 
in the system. 

t will &TM, apeak of tt as rontribiitin^ to the constrimtioii of one of thn 
anatomical elements of the body. Tiie adtposv tUsue consitits of nucleated 
Teaidos filled with fatly matter. These vosiclca are closely packed to- 
gether and xuriounded by capillary biood-rcsseU. Tim fat contained in 
them is evidoutly drawn, as iu nutrition generally, from the blood circu- 
lating around, and, when so separated, a tissue is formed which is turned 
to aeeoant for mechanical, jihysical, and cbcmico-physiological purposes. 
For instance, it fills up mtcntioca between iiiusolc», bonv», vessels, and 
the otber anatomical structure*, and by ita accumulation vnder the skin, 
it gives a regular and rounded form to the outer sarfaco of the body. 

As a bad conductor of heat, the layer of adipose tissue beneath th« 
skin contributes toward retaining the animnl warmth. This function it 
most conspicuously fultila in the aquatic warm-blooded animals, sucb as 
the SmJ, porpoiae, whale, etc., in which a coat of hair would prove of no 
•errioe from tho nature of the circumstances that exist. The very great 
thickness of tho subcutaneous layer of adipose tissue met with in these 
animals is oTideatly designed to me«t the demand occaeioncd by the un- 
nitableoeo^ id this particular inatanoo, of the ordinary pruviaiun. 

Aooumnlated witnin the TusiclcB and susceptible of reabsorption into 
tho blood, the fat forma a store of force- producing material to bo drawn 
npoD as oircumstanves may require. Uenco it is that life is nustoincd 
longer in a fat animal under abstincDOO from food and with a supply of 
water than in a thin one. 

In vol. xi, of the '* Transactions of the Linntean Society," an account 
is given by Mr. Mantell (afterward Dr. Mantdl, the celebrated geologist), 
a Fellow of the Sooielr, under the form of a letter to tho seeretary, of 
an instaooe of extraordinary prolou^tioii of life in a fat animal under ab- 
seooeof food. So ext inordinary, ni deed, is tha aooount, that I xhould 
•carccly fvcl disposed to allude to it hero did not the source from which 
it is derived entitle it to credit. It appears that on December 14, lt>lO, 
a pig wits buried in its sty by the fall of part of the chalk clifl undrr 
UoTcr Uttatic. On May 23a— 160 days afterward— Mr. Utntell was told 
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by somo wotlcinen «in[>lojed in renioviug the f&ileu clialk lli&t tbsy hmd 
beard the wbiaiag of lite pig, and aJthougb be bad great doubt of tbe 
fact, he urg^d them to proceed in olettrinK sway tbo chalk from the atjr, 
and was tovn afterward surprised to >ee tlie pig extricated from itti coq- 
fiiwment olive. At the time of the aecideiil the pig was in a fat condi- 
tion, and supposed to have weighed about 100 lbs. When extricated it 
presented an extremely emaciated appearance, and weighed no more than 
iO lbs. The «ty consisted of a cave about six feet square, dug in the 
rock, and boardi^d in front. There was neither food nor watcir iu il, it 
waa userCed, when the fall of the cliff took place. The door and other 
wood in front of the aty waa much nibbled, and the side* of the care 
looked very smooth, as though the animal bad been ooiiataiitly licking 
tbem to obtain tbe moisture exuding through the rook. 

In the hibernating antmal, a great accumulation of fat takes ptaee 
dnring the autumn, wbich is favored by the oily nature of the outa, seeds, 
•te., wen obtainable oa food. At the end of the winter sleep, tbe animal 
la reduced to a comparatively emaciated condition. The fat accumulated 
may be looked upon as designed to fonn an intornal atora ior consumptioa 
when the supply from without is suspended. 

In an emaciated animal, the fat vcaiclea, under tbe microscope, betray 
the prooeu of absorption that haa been going on, Thev are shrunken in 

' appearanee, and the fatty contents o/ Ibe vesicle, receding from tbe en- 
Tctope, leave a space which is filled with watcr>- fluid. 

Ueaidcii forming Iho basis of a tissue fullitliiig tho functtoiix referred 
to, fatty matter occurs in intimate iuoorporatiou with the nitrogeudua 
elements of most, if not all, of tlio rarioua anatomical structures. Lcb- 

' mann remarks that no animal eell or fibre enn be formed without the co- 
operation of fat, and irisittta strongly on the fat ooustitutiag an aotira 
agent in exciting the metamorpbosia of niirogeaoua matter. I^hmann, 
however, wrote under tho influence of the formerly prevailing notion that 

■ tbe iqanifcataltoii of vital energy, as under muaoular and nervous action, 
was due to a destructive mclauiorphosis of the nitrogenaus constituents 
of the tisaues. This, as haa already been pointed out, stands opposed to 

^ tho results of modem research ; attd iostowiof (usuegeBted by Lcbnutua) 

' tbe fatty matter operating by tiidadng a meUmorpaotU of the nitrogen- 
ous, it may now be considered that, ia undergoing oxidation, it consti- 
tutes, itself, tbo sourco of tho power manifoatod. But this ia a point 
that will be more particularly adverted to hereafter. 

Lebmanu baa al»o asserted that fat aasiats the aetion of the digestive 
fluid. lie goes so far as to say that be has ascertained that a certain, 
tbough smaTl, amount of fat is indispensable to the metamorphosis and so- 
lution of nitrogenous articles of food during the process of gastrio digec- 
tioa. I do not think that experiment is found to bear out this statement 
of Lebmann; at all events I have seen nothing from my own experiments 
ou artificial digestion to wairmnt the belief that tho action of the gastrio 

I juice is even influenced, muob less detortnincd by, the presence of fat. 

We now come to the consideration of fat with r«?fercnc« to the fuac- 
tioDS fulfilled by its oxidation within the system, and here we have to 

F deal with functions associated with its bnal destination. It is the fatty 
matter etiating in the blood that may he looked upon as being thus ap* 
plied, and when this fails to be adetiuatoly rvplvrtiahod by a supply from 
the food, then absorption oeours from the store which the sdipoise tiasue 
of tlie body reproscots. 

Under Liebig's classifioation, fat u held to be a Bo-ealled " element of 
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reap i rat ioQ,** or, to speaJc more correctly, a calorifaci«Qt or heat-prodii- 
ciiig agent. Ad cxalt«d tvcnpcraturo is roquiiod for a high manifostation 
of vitality, and amongit the higher tnoinbon of the animal kingdom, ia 
wiiich the processes of life ar« carried ou with much greater activit}* than 
amoiigat tttc lower, promioii is made for the generation of beat witliin 
1h« body. Notwitltatandingoxposura to grvnt vxU-rnal cold, lo long naa, 
healthy oonditioo prevails, a certain uiiifvrui temperature is maiutaiucd; 
and for this end the oxidation of conibustiblu iimterial U cotiKluntly 
going on. Ileiiee arises a demand for food capable of undergoing the 
prooftw of oxidation. Licbig holds iho non-nitrogcnoua alimeiitarv prin- 
<rip]es to be sfii^titally duvotcd to tbio purpose. That they do contribute 
to it tliera can b« no doubt; but it will bo for u* prcMintly to cotmider 
whether they do not also contribute to the productioL of other oaauifesta- 
tioas of energy besides heat. 

Tha capacitT of a tnalortal for beat-pr«du«Cion depends upon tbo 
•mount of unuxidized cari)on and hydrogen it conlains; aud of all eleinsn- 
tary [nat«riuJii the fnts hold tlM highest placo in thiu resjieot. While iu. 
BtarchV) aaocharine, ami suelt-like matt«rti, a auHicient amount of oxygon 
exists in the compound to oxidize all the hydrogen prcsvtil, leaving only 
the oarbnn in an osid!xable condition; in the fats not only is the caibou, 
but also the chief portion of the hydrogen iii an unoxidized atale. 

To illuHtrate tho differ«nce cxiating, it may bo stated that starch con- 
tains, in round numbers, 45 per cent, of carbon and 6 por atuU of hydro- 
gen, making ftl p«r cent, of carbon aud hydrogen together. The re- 
mainder coiisi»ta of oxy^n, amonnting to as diuoIi as 4!) pur cvnt. of the 
wbolo. &ugar, and gum likewUe, io round uumb«re, coulain Aii par cent. 
of carbon and 6 per cent, of hydrogen, making 49 per cent, of carbon and 
hydrogen togmthor, and Ivaring 61 per oont, to be mftde up by oxygen. _ 
Fat| on the other hand, contains about 90 per cent, of carbon and hyaro- 
geo — 7d p«r cent, of carbon and 1 1 ner cent, of hydrogen. Only 10 pw 
cent., tbcreforo, renmins to ootisist of o:xygon, 

The respvetiva values of these ooinpounds, as regards capacity for oxi- 
dation, may also be displayed by rcfrrcuve to Lh<--ir chemical formuln. 
Thfl formula foratarch, for instance, consists of C.,U,,0„ [C,H,,0,), and 
in all the other allied compounds the hydrogen and uxyg^^ii exist similarly 
in the propoitiun to form water. Kat inur be represented by iho formula 
^<(U.*J [^..H,.^]- Here ooly one atom of hydrogen has ita combining 
equivalent of oxygen oontained in the compound. The retimining eight 
atoms, an well as tbn cnrbon, aro in a froo ntatc for oxidation. 

Tlie amount of oxygen conttumod in oxiditiue a given quantity of an 
-nlitnentary principle will nAcessarily vary with Ine amount of surplus or 
unoombincd carbon and hydrogen it contains. Hence the relatire value 
of these principles as heat^producing agents (it being u{>oq the amount of 
chemical action that the quantity of heat produoed depends) may bo 
further represented through the medium of the oxygen for which there is 
the ca|>acity for appropriating; aud, looked at in this light, fat, starch, 
and m^t hold the following ]>ositions with regard to uuch other. The 
fi^rea sbow tb« amount of oxygen requinnl to oxidize fully lOV ports; 

Fat 293 

Starvh, 120 

Sugar (C„H..0..)tO,H..OJ, 106 

According to what ut here shown, a given quantity of fat will have the 
power of appropriating about 2.4 times as much oxygen aa the same 
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quantity of starch ; or, stated ia other word*, will d«T«lop about 3.4 ttmes 
fts much heat id the proc«ss of oxt<Ution, and benoe baa about 2.4 limeti u 
much value ax a lic^at -producing ngciit. 

The coiiclitsiona wbioh have up to this point been set Forth are baaed 
on calculation. But the actual value in respect of car^acity for heat-pro- 
ductioti bks been determined experimentally by meaas of the caloritneuir, 
and the followinj; are the figures obtaiiivd by Professor Fraiikland. It 
will bo »oon that thoy Accoril with tbc concluiiorui otherwise arrived at: 

Actual Heat, KrprtMed in Vnilt \Ute unit rtprttentiny the heal required 

_ to raise I gntmmc (15.433 vraina) 0/ voalcr t" CVnfc or 1.8" /tiAr.j, 

I /tevefoperf fiy L tffwnmo wA«n iiMTnt in Oxffym. 

I Hsatuittta. 

I Beef-fat, dOC9 

I Starch (nrrow-root), , , . . . . . 3912 

I Cane- (lump) augar, 3348 

' CoDoinercial jfrape-BUj^r, 3ii77 

Stteh is- equivalent to saying that 1 lb. of baef>fat by oxidation will 
gener«tfl beat sufTtcieut tu raise the t<:inperature of 9,060 lbs. (about 4 
Uotia woigfatj of water by l.K" Fahr. (L'^ Cent.); that the oxidaliou gf tbo 
name quantity of arrow-root will similarly raise tho. temperature of only 
H,dl2 lbs. of wat«r; vtuie-augar, 3,31d lbs.; and oornineruial g^rape-augar, 
18^77 lbs. 

Looking at this difForenco in the relative value of fatty, atarchy, and 
aaooharine matters as he at- producers, we aeo the wisdom of the inatino- 
tiva oonaumption of food abounding in fatty matter by the inhabitants 
of the arctio regioua. The E8i|uiniaux and othvr dwellera iu the frigid 
sono devour with avidity the fat of wbalcs, seals, eto., and find in thia 
ttbe most cfHeient kind of combuatiblo tnaterial. In tho tropics, on the 
letber band, the food oonaumed by the native inbabitanta coiiaiate mainly 
of farinaceous and succulent vegetable matter. On account of tho clo- 
vstcd lomponittire of tho surrotmdinf^ air, loss heat is required to be pro- 
duced witliin tho body, and a less uflioiaiit combustible material is able 
to supply what ia needed for the maintenance of the ordinary temperature. 
I now arrive at the appropriate place for diseuaaiDg the question of 
the application of fat to the production of mnacuUr and acrroiu force, 
and what I have to say upon the point will apply, not to fat merely, but 
to other forms of n on -nitrogenous alimentary matter. 

Until of lato years, Laebig's doctrines have been very generally re- 
ceived. These, as is well known, assign to non-nitrogenous matters, in 
respect of their c.A«mico-physiologioal office, the part simply of heat-pro- 
dnoers. Believing that muscular and nervous action involved a destruc- 
tion of the respective tissues, and that in this deatmetion was to be 
■ought the development of the power manifested, LioMg maintained that 
iba nitrogenous alimentary matters coiwtilule the primary source of the 
LpOwer, these beinff the pntieiples out of which the tissues are to the first 
pustauoe formed and subic<juontly renewed. 

Under such a view, tha nitrogvnous matters eitminaled sh prorlticts of 
diaintegratton should vary aecording to the amount of work porfumiod, 
and this was at one time believed to be the case. Kven as recentlv aa 
2865, Dr. I.yon PUyfair (on "The Food of Man in Relation to his Useful 
Work ") writes in support of T Jehig^'s doctrine, and rcacons on the assum[>- 
tion that tlie work is expressed by the elimination of ur«a. "The nor- 
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ittai fuDction," be s&js, "of nutritioD !a to build up plmstic food Into 
tiuuM, to bo traniformcil by intcrn&l and «xteni>l dynKmicftl work into 
carbonic ooid, wat«r, and uroa." Hectwivhere aaserls that he consider* 
L.i«big as amply justified in viewing tiie a on -nitrogenous portions ot food 
as mere heat-givors; and, with reference to the oxidation of fat formiRg 
the sourcA of muteuiar action, tho ooiicf^i>ttoci, lie »ay». "can only tiare 
artsuii from tli« false analuicy oi the aniiunl body to a atvam-engiue. But 
iocMsaot transformation of the acting parts of the aaimal machine forms 
the condition for its action, while iu tho case of the steam-engine it is 
the trensformatioQ of fuel external to tlie inachino which caaoes it to 
ino«." Dr. Flayfair oven furthermore rcprodm-e* itiid endorse* Liubig's 
repreaeutation of the wild beast in confinement being obliged to conauma 
its tisBoes by incessantly pacing backward and forward in its den, in 
ofdor that the opportunity may be afforded for its food, which abounds 
in nitrofjenous matter, to be turned to account. 

These assertiona, it must be ssid, are not in accord with the resulta of 
r«cent investigations. It bas been amply shown {vide p. Hi et tuq.) that 
the elimination of urea, or to speak more geacmlly — nitrogen, docs not 
bear the relation which it was forinoHy supposed to do to muscular work; 
and, as a corollarvi 't may be taken that muscular action Is not the result 
of and is not to bo maaaurad by muscular dostructiou. If not, then, to 
an oxidation or conflumntJon of muscular tissue, to what is (he energr 
tnanifesled to be ascribed ? The known laws about force, lead us co loulc 
to chemical action of some kind as the source of tlie mauifcstatiau in ques- 
tion. 

An eaauiinstion of the outgoings from the system may, therefore, be 
rationally appealed to for information regarding the nature of the mate* 
rials tlmt are consumed in the production of tho energy that is manifested. 
How, if urea is not a measure of muscuhtr work, it is noticeable that cai^ 
bonic acid is; atid it is upon this fact tbst is founded the doctrine of the 
present dsy, which refers the source of muscular power to the oxidation 
of non-iutrogonoUB matter. So thorough has been tlie modifioatiuii of 
views upon thii point, that Traube, as mentioned on a former page, has 
gon« as far as directly to invert the doctrine of Liebig, While Liobig 
DODaldered that mechanical work could only be produced troiii the oxidn- 
tJon of nitrogenous matter, Traube has assorted thai, in such work, non- 
nitrogenous substances exclusively are eonsumed, and ibat tho metamor- 
phosis of the organized nitrogenous part of a muscle is neither involved la 
iior incrcuc<l by its action. 

It has, for some time past, been generally beliered that the elimitia- 
tioa of oarbonio aoid is increased by muscular work. Thus Lchmsnn says 
that bodily oxercise increases tho exhalation of carbonic acid in the same 
nunner as a state of rest diminishes it. Vierordt, he states, convinoed 
hitnsoU that the absolute as well as the relative quantity of carbonic acid 
was increased after moderate exercise, and this result, he says, !s In per- 
fect oouformity with the eiporiments of Scharling. U. lioffmanii, he con* 
tiaues, found that the sum of tho products of exhalation of the skin and 
lungs was much more considerable after prolonged motion than after pro- 
longed rest; and erery one, ho further says, who has instituted experi* 
toeuts on htie respiration of animals, must be aware that they exhale far 
ntor« cwfaooic aoid when Uiey are lirely and active than during a state of 
npoM. 

The older obeervations upon this point, however, woro attended with 
aoms lack of unifocmiCy in the reaulM, and it bu bceu reoervnl ier more 
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ncent inquiry, iritlt imnraved means ftn<l ino<le« of triv«atigstion, to put 
< th« mttter in x tliorougnly ixlhtictorj jxMiition, and to show that the ex- 
MiftUlion of cftrbonic add holiU a diroct roUlion to the amount of work 
performed. 

Dr. Edward Smith, in tha "Philosophical Tranutotions " for 1859, has 

given tbo rraults of aa ext«ns!va seritta uf cx]M!rinien» upon tho oliniina- 

tion of carlwnic acid tinder various conditions. They were mostly pnic- 

tiMd upon himself, and carried out with soalous self-denial. A mask was 

, «loi«ly 6tt«d to the faoi^ and a lube pasainff ofT from it conducted thu ex- 

ipiitd air to an apparatus in which tn« caroonie acid was abstracted and 

E«hiorbed by moians of potaah, and afterward eetiinated by weighing. The 

limounts of carbonic acid exhaled by I>r. Smith, under rarying ooadilious 

''Of exertion, stood aa follows: 



During *i«*ip, •■•. 

Lriac down and almoat aal*^ (aTetara of thnw ebMnaUMB). 
WallOBg at tlia raM of lw« mllea per hour, ,..».. 

Valkiag at ttrn taM of tbrae milM per bear, 

'"'TaiUnf at t)ie tn^adinill, Hoandiiif aC thu rate ef S3.0O feet iier misalo 
<aTan)[«ot t^ieeobMrrationa), 



OtebMlmid 

bliaiu. 

4.09 

S.91 

10,10 

».89 



«.»7 



Dr. Smith's results are drawn from the carbonic acid exhaled during 
limited perioda of time. Pcttenkofer, assisted by Voit, has instituted ex- 
periments whereby the ob»ervat!ou extonded through a period consistiog 
of many hours. An air-tight chamber, sufGoiently large to enable a mao 
to lire, move about, and sleep in, was provided. To this wan adapted an 
arrangement for niaicitainiiig an ingress and egress of air, and for divert- 
ing a definite proportion of tho Utl«r for llio purpoKO of analysis, in order 
that the amount of carbonic acid escaping might bo d«tonniiicd. In this 
Dhatnber, upon one occasion, July 31, 1806,* a watchmaker remained for 
twenty-four hours, passing a day of rest; that is, he occupied himself only 
ao far a^ not to feel dull, reading newspapers and a novel, and repairing 
and cleaning a watch which he hvJ taken with him into ibe chamber. He 
went to bed at eiifht p.u., and slept well lUI five a.h., wheu be was aroused 
by some one on the outside. Three days later the same man entered tbe 
ensmber, and passed a day of work; the work consisting of turning a wheel 
with a weight attacked to it. Rest and meals were taken at the periods 
kl with workmen, and work was stopped at balt-paat fire r.lf. The 
I taken was exactly the same aa on the day of rest; but 600 grammea 
iore water, which had been allowed oc/ ti/ntum on both days, were ooo- 
inned. The quantities of oarbonio acid and uica eliminated are shown by 
"i» subjoined figures: 



6 AJt. to $ P.K., 
6 P.1L to 6 a.u., 

Total, 



Dayo/Jtett. 

Oarbonio aeld. 
Otanaiss. 

378.6 
9U.S 



Una. 
OniaesM. 

ai.7 

1A.5 
37.3 



• Madleal ThAM and Oasatta, vol. &, p. 680. 1681 
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6 A.M. to 6 P.IC., 

Q f jc. to Q A.IL, 
Total. 



Ikiy of Work. 

OKlMoIcadd. 

. . 884.41 
3119.6 



1,184.2 



OrammeA 

3a 1 
ie.9 

37.0 



tt vill be nolicMl from the above results tha.t nn effect nriu produced 
upon the elimination of urea. The food consumed waa, as mentioned, 
BimiUroii the two days, aud, in accorduncc witti this fact, there was a 
olos« n^rccment in tko roRpoctivA amounts of urtia voided. The c&rbonic 
acid discharged during the actual period of work greatly exceeded that 
diachargcd during the corresponding pariod of rest. t>uriiie the two 
Dight>pericida when similar conditions prorailed, no material differauce in 
the amoutil of carbonic aoid wa» porceptible. The quan ti tie.-i, of course, 
represented theexhajption from both the lungs and the cutaneous surface. 

It is iinposaible by oxperimont to asci^rtaiii anything about the oxida- 
tion of bvorogen and production of water in relation to muscular work. 
It having hi>ea shown, no we vur, that work is associated with an oxidation 
of cnrbon, it niaj be assumed that it is similarly associated with, and produ- 
cible from, an oxidation of hydrogen. 

To thia point, then, are we brought by the progress of experimental 
research. The facts connected witli the elimination of nitrogen show 
that muscular work is not to be referred — as taught by Liebig, and till 
lately generally bolieveJ — to an oxidation of the nitrogenous tiaais of 
miucuUr tissue; aud if this holds good for muscular, it may bo assumed 
also to do so for nervous tissue. The roktion, on the other hand, which 
haa been shown to exist between the elimination of curbunic acid aud the 
perftHinance of work entitles us to consider that to the oxidation of hydro- 
eartwoaeeous matter may be referred the production of power. 

Just as matter is indent ructible and cannot be created, so, it is now 
onderstood, is force. Force may be transmuted from one form into an- 
other — from chemical energy into beat, mechanioal power, and so on; but 
this, it is considered, is all thst occurs; and what hoUIa good for the world 
Around us is considered also to 'pplT vrithiu the living organism. Pbysi- 
ologtsta refer the chief source of heat to the oxidation of carbon and 
brdroigeo, and lo the same source is now ascribed the production of me- 
e&anictl power. The energy set free by ehemieal action manifeati itself 
onder the form of mechanical work. The fcUowitig simile has been sug- 
gested by Kick and Wialioenus:* 

" A bundle of muscle-fibres is a kind of maohioe, consisting of albn- 
tninouB material, just as a steam-engine is made of steel, iron, brMSS, eto. 
Now, as in the steam-enginn coal is burnt in order to produce force, so 
in the niusouLar macliiue fats, or bydrates of carbon, are burnt for the 
same purpose. And, in the same manner as the constructive matciial of 
th* steam-aogixie (iron, ete.) is worn away and oxidized, the constructive 
material of the muscle is worn away, and this wearing away is the source 
of the nitrogenous constituents of the urine. This tneory explains why, 
during muscular exertion, the excretion of the nitrogenous constituents 
of the urine is little or not at all increased, while tliat of oarbonio aoid ia 
enormously augmented; for, in aneain-engine moderately fired, and ready 

■ On the Orieia of Hosoalas Psim, EUIosofibleal Mag., toL sezxI, p. SOI. 
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for use, the oxidation of iron, etc.> wonid go on tolerably equ&bly, aad 
would not be much inoreftMd by the more rapid linng iii<oo«eftrv for work- 
ing, but much more oo«l would be burnt when it whk iit work than wben 
it wu stAiidiiig idle." 

Ijookiug, (boil, at the evidence adduced, the result of modern reftoanh 

I to show that tho non-nitrogenous alimentary principles an> applied 

only to t)io production vi boat, but likewise to other forinB of forrv. 

It m>y \>c considered tliat nitrogeitouti matter, which touatitutesthe basis 

^of the various organs and textaros, forms tho instrument of action, whilst 

th« oxidation of non-nitroj^nous inattor supplies the motive power. 

Pick and Wislioonus, in thatr ovlvbratod mountAin ascent, a»cvrtiiined 

that Mvere labor might be performed for a while without the use of ni- 

F'trogeoous food. As a result of their experience they remark; " We can 

Brt from our own c^iporicnce id tho nsccnt of tho Faulhorn, that, in 

lilo of the amount of work, and tb« absltnenc* for thirty-one hours from 

Jbuuitnous food, we neither of u» felt in the least exhumated. Thia cculd 

irdly have been the ease," they proceed to say, " if our tnnsoular forco 

lad not been Hustained by the nori-nitrocenous food of which we partook." 

The two soldiers, in one of Dr. Parkoc' exporimants,* who were sub< 

jected to a couple of days' pretty serere walking exercise on a non-nitro- 

Smous diet, ware questioned as to how they felt in performing it. The 
Btanc« tmvfnt^ nmountod to i3^ inil«* on the Knit day, and 3'2} miW 
on tho second, on level ground. The diet salixfR-d hunger. There was 
no ainking nor craving for other kinds of food, but it was monotonous, 
and neither man wished toc«ntinuo iU Tho 6rst day's walking wasborne 
pretty well. On the second day, both men accomplished the First twenty 
milea well, but felt vary much fatigued during thit last thirteen. Tboy 
could have both marched on tho following day, had it l>een necessary. 
One man would give no opinion as to the amount of fatigue exp«rienaM 
compariiion with wnlking on other occasions, as ho had no (a.ir baata, 
he said, to go by. Tlic otlmr, however, was dcv^idcdly of oi)inion tlutt he 
■astained much more fittigue than when walking upon other food. 

In a previoua part of this work (i'iV?« p. 40 ct fty. ), it baa been fully 
pointed out bow, without coinciding with the doctrine formerly ontap 
tained, tbe uitrogetious alimentary [irinciptes are, like the non-nitrogen* 
ous, r«ndered applicable to force-production. Instead of passing into 
Um state of tissue, and thcnoe by oxidation giving rise to toe evolution 
of force, thoy undergo (probably by the actioa of tho liver) a splitting up 
into urea (or tho one part, which carries olT the nitrogen as an unavait- 
abla element, and into a slightly oxygenated hydrocarbonaeeoua residue 
for the other, which may be looked upon as applicable in tho same way as 
primarily ingested nun-aitrog«nous matl«r to force-productton. 

That eaergy capable of resulting in the pcrformaneo of mechanical 
work ia ptvdaoed in the animal system by the oxidation of carbonaceous 
matter may bo ooiisidered as an eatablished fad. Whotber, however, 
this energy arixea from the ocuurrence of oxidation in the blood as it is 
oiroulaiing through the capillary vessels of the muflcle, or whether from 
the oxidation of tiydrocBrbonaceoua matter existing in the muacular tie- 
aue, ia a point which it is not easy to see the way to nettle; but tho latter 
propoflition, tt may be said, appeani tbe inore probable of the two. 

As is tbe ctise with reference to heat, tbe amount of mechanical energy 
producible is in proportion to the amount of chemical action occurring. 



* Proesedfnca of the Bo;al 8o«l«er, vol. xv., |k 8M. 
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A giren amounl of kii or|{mnic ooropoand, for example, will, ax is veil 
known, by oxid&tion ^Te risa to the generation of a delinite aii<l asoer- 
tninabla amount of heat. In the same manner, wh«n the energy aet (ri'e 
is tuainfestud tintlcr tliu fonn of mcclianical power instead of heat, a fixed 
amount of work is ca[>abl« of boiiig [kt formed. Tlio tmetgy ]irorlnced 
may premnt ttaelf under tiio torni of a certaiu amount of lieat, i>r, on tlio 
other hand, may load to the accomplishment of a certain amount of work; 
not onlj so, but beat and mechanical power arc known to be mutually 
ooorertible, and a dufuiito cxprunsion can be given of their relative valuo 
in representative equiTaienW. 

According to the English system, work ia measured by pounds or tons 
lifted a foot, and the measurement is expressed a« foot-pounda or foot-tona. 

Now, Mr. Joulo, of Maiichestor, has ascortainod. and hU conclusions 
are very ^fenerally aequiesoed in, that the amount of euurgy wliioh under 
the form of heat will niso the temperature of a pound of water 1" Fahr. 
will, if manifested as meehanical force, raise 772 pounds a foot high, or 
what, of course, amounts to the »anie, 1 pound 773 feet bieh. Thus the 
djnamio equivalent of 1° Fahr. of heat ia said to be 772 foot-pounds. 
Adopting tno CeniiKT'de scale of thermal measurement, the mechanical 
eauivaleut of 1" (J.b" Fahr.) will bo 1,38!J foot-pounds; that ia, the energy 
which, as calorilic power, will raise tho (ein)>erature of a pound of water 
1° Cent. (1.8° Fahr.) will be capable, as motive power, of raitiing a pound 
maght 1,;J89 feet bigb. 

Under tho Coutinvntal system the mechanical equivalent of heat is 
cxpreased in Icilogrammotrea — a kilogram metro coniitituting one ktlo- 

Enme (8.204€ pounds avoirdupois) raised to the heieht of a metro 
808 feet). Thus repreaented, and following Mr Joule's formula, 1' 
t. of heat may be said to be equivalent to 423^ kilogramniotrca, which 
OtflAtu that the heat which will raise the temperature of a kilogramme of 
water 1" Cent, will be equivalent to the mechanical power required to 
rmiae a kilogramme weight i'-.'3^ metres high. 

Applying this to the utilization of food, the value of the various prin- 
ciples as mcK^hanical -power-producers will correspond with their value as 
heat- producers. As heat-prod not ion is related to the amount of chemical 
action ensuing, so likewise is moehanicsl power-production. Such ali- 
mentBiy principle as will by oxidation give rise to the greatest amount of 
beat wdl hare the greatest capacity for the production of working power. 

At p. 61 the calorifio value of fat, starch, cane-sugar, aud grape-sugar 
is to be found according to tbeactual determinations of Professor Krauk- 
laod. LxMked at in relatton to tlie performance of work, and taking Mr. 
Joule's estimate of the mechanical equivalent of heat aa the basis of calcu* 
latioD, tho capacity of those articles will stand thus: 

AmouKt of Mtchanical Work obtainabl« from tha Oxidation of On* 
Qramm* (15.432) grains. 



In kUognunauitTas 
(kUograoiPxw lifted a laetce}, 
BMtfat, . 3,841 

Staroh (arrow-root), . 1,657 
Lamp sugar, . . 1,418 
Oraps sugar, . . X,3S8 



In foolr pounds * 

(poiuid* \itiM a toot). 

27,778 

11,083 

10,2fi4 
10,038 



> XOefframnetrei an ooeimlUils into foot-ponod* bj vtnMpljiag bjTSSS: cos 
UtotTkouBotr* Uiag utvul to T.S93 fcot-pffuoda 
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Kitrogenous tiwttprs, u has b««n pr«rio<ialjr «zplAin«d, io not under^ 
eoniptele oxidal ion within th« body, ■, portion of the com pound beinj; s«p- 
K»t«d and eliminated under the form of urea in an unoxidixed condition. 

Taking lean bocf, and viewing it as oxidised to the extent which occurs 
iji the animal aystom, one (gramme t^^-^-^-^ prains) in a dried siat« will 
derelop «nei^j capable of raisitig S^M? kUogratnni«« a tn«tro high, or 
14,S03 pounds a foot liigli. 

Such ia th« modern way of ref^ardiof food in raferetice to its applioa- 
tlon to forco-prodnotion. 



THE CARBO-HYDRATES^ 

Forming a second ajatematio frroup of non-nitrof^noiu atimeDtarT prln* 
oiplea, ar« compounds in which the hydrogen and oxyg^in «!xi*t in thfl pro- 
portion to form wal«r. neuc«, th«>« compounds hare been designated 
hydrates of carbon or carbo-hydrates. It must not, however, be inferred 
thai tho elements are in roaitty grouped as the namo would imply. Ther* 
ia no ground for auch a conclusion. All that caa b^ said is Uiat the re- 
■peotivc quanlttios of the elemoiita are such as would form water. But 
from thitt it docs not follow that they exist in combination as water, to be 
then linked as such to the carbon. Comprised in Uie group of compounds 
wa hare starch, eanc-augar, grape-sugar, laotine (stiear of milk), inositA 

fmoaale-sugar), amyloid substauoe, gum, deatrine, cellulooe, woody fibre^ 
actic acid, acetic acid. 

Starch (C„H,,0„) [O.H O,].— Staieh may bo regarded as the most 
important alimentary principle of the group, on aocount of its entering so 
laigely as it does into some of our staple articles of food. It is met 
wito only in vegetable products, and is found stored up in the form of 
little grumJes, or solid particica, in many seeds, roots, stems, and some 
fruits. Kaeh granulo is made up of a aeries of conoentno layers, the ex- 
ternal being of a firmer or more indurated nature than the rest. In cold 
water th« granules remain unaltered, but when subjected to the influ- 
ence of boiling water they swell up, bur»t, and form a mucilage which 
■Mumes a golattnous nature on being allowed tocooL 

Starch constitutes a principle which, as long as it remains as auch, re- 
aists absorption from the alimentary canal. At least, all that can be aatd 
is that a tew particles, like finely divided particles of other kinds, as of 
oharooal and sulphur, have buen known to find their way, in some manner 
or other, through tlio walls of the alimentary oanal into the blood-vessels. 
To Mrrc, therefore, as an alimentary article, it must undcrifo a prclimi- 
naiy metamorphosis to fit it for absoi^ion, and this is elteoted by the 
process of digestiun. 

The influence eaerted upon starch in the digestive system leads to its 
convertion, in the first inslanc*. into dextrine, which has only a very 
transitory eststeuoc, and then iato sugar — an agent which possoAses the 
property of being easily susceptible of absorption. Thus it is that starch 
U prepared by the digestive apparatus for undonjoing absorption. 

There aro various aecretions that are endowed with the power of trans- 
forming starch into stigar. I will speak, in the first place, of the action 
of the saliva in this reapeet. 

M'hen starch hs« boon brought into the most favorable condition for 
BWtamorphosis, as by subjection to the influence of boiling water, it is 



68 



A TREATLSE ON FOOD AHD DIETETIOS. 



very Bpeedily converted into aiigxr apon being brought into contaot with 
human saliva. In the lolid form, however, or whiUt the f^ranulea renuin 
in an unruptunxl attUs, thn trnnnfomiRtion is much less sprdilj- effected. 
Now, it happens tliKt our food >» not long delkyed in th« mouth, and that 
the starch, aa we u8ti«tly coiibuitks it, in not tii the feost favornhtn con> 
ditinn for mclamorphosis. It may, ihorcforo, be considered that during 
tlie aoooinpHtihnionL of tliu finit slop uf thu di<^-stivo proceBS, viz., the ac- 
tion which is cxiu'ted while the food in in thn mouth, litllo, if any, con- 
version of starch into sugar takes place. Moreover, although the liuiiian 
Bilivs enjoys the property above menttooed, yet the salira of many of 
the lower animals faiU, it has been found, to possess a similar capacity, 

Tlie transformative power of saliva i» also checked by the prei«nca of 
an acid. Heneo, when the stomaeh is reached, and the food arrirca in 
contact with its acid seci«tioii, any change that might occur from the pro- 
longed admixture of starch and saliva is prevented. In the ruminant 
animal, however, the food, after being n iimt Lime swallowed, is retained 
fur a while in a simple receptacle, a favorable condition being here pre- 
Bellied for the exercise of tne transformative action of the saliva. Tba 
sam* likewise holds good in the caso of the crop of the bird. 

It has been niggest«d by Dr. Hence Jones that the secretion of tho 
Blomach, by virtue of the acid belonging to it, is capable of efTeeting 
some conversion of starch into sugar, llie amount of change, howeverj 
that can be thus exerted is probably not sulCcient to wsrrant our looking 
upon it a* poxMuwing any material extent of physin logical aignilicanco. 

I'awiog from the stomach, the food reaches the small iutestiiie — tb« 
part of the alimentary oanal which may be regarded as forming the main 
seat of tho digestion of starch. Tho Moretion both of the pancroas and 
of the elands of tho intestinal walls jMiHscHMts the jiower of acting encr- 
getieally nfoa starch, and within the intestinal canal there exist the most 
favorable conditions for the exercise of tho transformative power eignvcd 
by these fluids. The food, for insianrc, has been redtioed to a semiffuid 
state before reaching the intestine, where its admixture with the seere. 
tions in question takes place. The two are then urged slowly along by 
the peristaltic movement of the intestinal canal, and thus cannot fail to 
become thnroughly incorporated together. Subjcotcd in this wiiy to 
prolonged contact with each other, and at the same time exposed to the 
equable and elevated temperature which belongs to the locality, nothing 
could be moro favorable for ihc occurrence of the metamorpboHis. As 
the transformation of the starch is accomplished, the resulting sugar is 
removed by absorption, pasaing, aimply by virtue of its diffuBibility, into 
the circulating current within tlin hlood-reuel*. 

Micmscopio examination shows that in this conversion of starch into 
dextrine, iu the first place, and afterward into sugar, the granules be- 
come softened and gradually brok<-n up. Individual lamclhc have been 
seen to beoooie detached and subaequently to undergo disintegration- 
isolated shreds having been brought into view with the aid of tne iodine 
test. The farther the starch is traced ooward in the intestinal canal 
the smaller do the granules liecome, in consequence of the gradually ad- 
vancing disintegratton and solution which they undergo from the surface 
inward. 

The power of digesting atarch is not by any means audi as to secure 
the digestion of all that enters the alimentary canal as food. Starch* 
granules, especially when the starch has been ingested in the raw state, 
nave been frequently shown to pass off from the alimentary eanal in eon- 
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siderftble numben with the eTaou&lions, both ia man ftnd in the lower 

Ctmt'Migar (C,,H„0„) IC„HLO„]. — Thoro *r« varioui kinds o( 
sugar, and this is tnu crvstalli)uible rartctir, whicb is ao cxtonsivelv em- 
ployud A» an artitiiti oE food. It is pruduced oa\y hy tb« ve^^^able kidj;- 
doni, and is cout«iiiod in the juic» o( tbo sienu, roots, and otbvr pans of 
various plants. It u present iii a diasolvod statu in tliuae juices inttead 
uf existing iu a solid form, as is tliv cuso witli starak. 

The properties of solubility and diSusibilit; which canc-augar po»- 
aeasas dispense with the necBssttjr of an; aid to absurplioo boiiig aflordad 
hy the digestive proc«»- All chat ia rc«)uir«d ia that it aliouldbe either 
dissolved or that there abould be liquid to dissolve it, and its diffusibiliiy 
will enable it, without any preparatory prooess, to paas by absorption 
from tbo alimentary canal into the cnrront of fluid contained in the blood- 
vessels. 

Although cane-sugar, huwaver, imiuires no digestioa to fit it for 
•baorptioii, it may be considered probable that it uiidorgoos eoDToraioa 
into grape-sugar, curtaitily in part, if not whutly, before leaving the ali- 
mentary oansX IE oane-augar be inlroduo(>d into one of tba vesaeld of 
the general circulation, it passes otL fnim the system without boinf 
utilized, and escapes, still in tbe form of cane-sugar, with the urine. 1^ 
liowover, canc-augar be inlroducctl into the alimentary canal beyond tbo 
capacity, say, for auba«quent assimilation, sugar similarly piassea off with 
the urine, but dow in tbe form of grape-aujtar instead of cane-sugar; and 
if this convcrsioa is not affected in too alinicnlary canal, tbc Uvcr must 
be the organ iu whioh it occurs. Lehmaiiu asserts that he has asc«r> 
taiiied, as the reault of repeated experiments, that wkun rabbits are fed 
with bcct-root, which contains cane- and not grape-sugar, grape-sugar ia 
to be found in the atomaob aud intestine, and no cane-aagar. Even 
when large <]uaiitities of cane-sugar were dissolved in water aiid injected 
into the Stomach of rabbits, grape-sugar wus the only kind of sugar which 
he could detect in the stomach and tnteatioe. Simitar rastilt«, Lehmann 
adds, were obtained in numerous experiments of a likti nature, conducted 
by \'on Ilecker, and it was only rarely that caiie-Migar could be traced aa 
far an the middle of the small inleatiue, even in those oases in which large 
quantities had been introduced into the stomachs of c«ls and rabbits, 
biiice neither the saliva nor the gastric juice, he oontiniios, is ublo to ef- 
fect an immediate oonversion of cane-sugar into graue-augar, it only re- 
mains to bo aesumod, aa suggested by Von Becker, that uxn transforma- 
tton is produced by the action of too aubetancoa in a state of change 
which are alwa^-s present in tlie alimentary canaL 

Tboro Is nothing surprising in the convertibility, under those oirourn- 
stanccs, of cane-suj^ar into grape-sugar, seeing with what facility tbo 
change is eiTucLed by chemical and otlier agcni^ieH. Boiling, for instance, 
with a little sulphuric acid, causes an immediate metamorphosis. Caae- 
■Ogar in the form of syrup, maiutaincd long near the boiling-point, and 
without the aid of any chemical agent, undergoes partial conversion into 
grape-sugar. In the ease of boot-root, also, I have noticed that grapo- 
sngar has made its appearance simply as a result of keeping, and mors 
Strikingly so when it has been reduced to a pulp aud mixed with a dc- 
eompMsble liquid like saliva, or oTcn with water. 

brape-«iyor(C„H„0„-t-2H0) [C,H„0.,H^01.— Grape-sugar is met 
with GXtciisively us a vegetable product in tho juices uf many fruits and 
other parts of plaot*, and is also raadtly obtainable from other carbohy- 
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drates by ohemical ntdans, and likewise by the inetaiuorptiosio iiillutnoe 
of orgaaic bodio« iu a stato of cliaiigc. It maj, perhaps, be aet doxtn af J 
rcpreaoiitiDg the lowest, la a ohcniioo-pbyoiological point uf viow, of thol 
neural compounds of the oarbohydrato group, aa it corutttutM that form 
into which tkcy ar« all &aaily coaTertible, and into which they appear to 
bavo a tcndcEicy to ddUcad. It may also bo coatidcreU aa having ittt els* j 
monta in looHcr conihinntioii, an it ^ictdit to oxidizing influences which' 
th« others resist. Upon this depends tlie reaction which tfpvoially occurs 
in this form of sugar wheu in coutacl with the oxide of copper and sumo 
othor metallic oxides, at a tcnipi:r>tur« of ebullition — a reaction wUiolt ia 
turned to account for aualytiuat purposes. 

Grape-sugar may conslitule a pruduot arising in the animal sratcm 
from the transformation of anothnr form of oarbobydraie — amyloid sub- J 
Stance— to bo presently referred to, which exists as a dcpooit in the livor^ 
•nd someothcr structures of the body. 

It is a aubstanco which requires no proliminaiy process of digestioti to 
fit it for absorption, end it may be considored that the main part of that 
which ia rccoived into the alimentary canal jmuisv* without modification 
into the blood- ^'easGl8, by virtue of tbo pbyaiMl property of diHuaibility 
which it on joys. 

Grapc-augar, bowover, is fva(]ily convertible, bv organic bodies in a 
8Uit« of change, into lactic acid, a principle in which the olcuiuotsare j 
combined in precisely the same relative proportion as iu anhydrous grapM 
sugar, one atom of sugar corresponding with two aioms of the acid. Now, 
such bodieafmily cxut within the alimentary r-anal. and probably occa- 
sion a transformation of some of the ingested sugar into lantic acid — 
through what is styled, in fact, the lactic-acid fennentation. Ldnnann 
CominenUi upon the exceptionally acid condition of the contents of the 
stomach, bikI Hknwisn of the iiit<:stin(?, after the introduction of sugar or 
Rtarob in quantity into the alimentary canal. In the case of tome expuri- 
mentaof my own on rabbita which had been fed exclusively on stsrch 
and sugar for a fow days pravioua to being killed, T was *tnick with the 
remarkably acid state of tbo contents of the Htotnaoh. In soniu ex])cri> 
m«nia, also, upon rata which bad been for some days kept upon sugar 
only, I noticed a strongly aour smell on laying open Uie nbdoisinal canty 
directly after death. 

It is known that in some oaaos of dyspepsia there la an undue prea- 
eooe of sold iu the etonwoh. The secretion of the orgau being of an acid 
nature, the condition in question might bo ascHbabla to an inordinate 
discharso by the ancrcting structures, and such, it may be considered, is 
DOl unfrequeiitly the cask. There are grounds, huwevA-, for believing 
that the undue acidity is sometimes attributable to a development of acid 
from the contents of the stomach. Whon digestion is carried out in a 
natural way the tendency to ordinary deoomposilion and fennentation is 
held in check; but when the process ia defectivelv performed, changes of 
an ordinary nature are allowed, to a greater or leas extent, to proceed. 
Now, laccDariDo material in this way undergoing the laclioacid fermcnta* 
tion, would sufGce to account for the unnatural condition in question ; 
and, iu accordance witli the view expressed, ii ia noticeable that articles 
of food impregnated with augar are particularly apt to give rise to acidity 
wliera a disposition to the derangement exists. 

When Mocharine matter is inet«niorpboaed into laotio acid in the man- j 
ner above referred to, the latter (it may be oaaumed) beeomes absorbed^ 
and subse(|uently undergoes, in the system, more or lota oompleto o&id»9 
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tioii, til the muin«r tlut will l>» pointed out as oocurring with orguiio 
acida itt gi^nemL 

Tbo BU^ar nhioh is absorbed from the aliinentary canal viU bo subse- 
quently truccd on iri the system wh^D 1 bsve gona througb tko list of car- 
bohydrates. Tbu filling' lime will tli«n have arrived for apeakiiig of the 
assimilation and dostiaation of the gfoup taken altoeetlier. 

lM.-line, or ntffar of milk (C,.n,.0,.) ( C.A,0,., or O.^O , 
H,0]. — This variety of sti^pir constitutes an animal prodtiot, and ita «iily 
source is the milk of manimaU. Very closely allied in its properties to 
grape-sugar, it appears to comport itself in precisely the same inanuer as 
this principle in the alimontary oanal. Nothing', tbi^rofore, requires tube 
(ortlier said about it. 

InoaiU, or mia<de-suffar (O H^^0„+4Il()) [C.H.^O,, 'H.O].— This is 
another animal carbo-hydrate. It rrss not long since discovered bv Schcrer 
smongflt the constituents of the juice of flesb. According to Le^oianii, it 
l|as hitherto bvcii obtain»I from the flcfh of the heart. With Kt> limited 
a source it can have little or no aigniricanoc in an alimentary point of 
view. Unlike grape-sugar, it does not reduce the cupro-potassto solution, 
nor docs it undergo iho rinoux fermentation with yeast, but in the pres- 
ence of ckMine it becOTiies tranfonned into lactic and butyric acids. 

Amyloid tubttanm (C;.,U,,0,,,or C„H„() 4-aH()) IC,H„0„ orG^ 
O^, H,0]. — This is also an animal product. It vraa diacovered by Uemsru 
fts the material yielding the sugsr obtainable from the liver, and was 
designated by himy/y<'(iyrri. Uesidesthe liver, where it may occur largely, 
some other structures yield it. It has a much more extensive existence 
and distribution among the tissues in the fetal state than afterwards. It 
IS also discoverable in the placenta. 

One of its most noteworthy charaotem is the striking facility and ra- 
pidity with which it undergoes conversion into sugar under the lufluenoe 
of a ferment operating under apuropriale oondilions. This principle pus- 
isne* an important bearing in relation to the assiuiilstioaof sugar, as will 
Appear from what is shortly to bo menttaned. 

Gum {(',,11^,0,,) [0„H^O„J. — Guni,likeBt«r«h.extensivolypervadcB 
tfa« vegetable kingdom. It is met with in the juices of nearlv all plants, 
and otiours in its purest fortn as an exudation upon the baric of certain 
trees. With water it produces a lastelcas, ropy, mucilaginous liquid, pos- 
0O8sing strongly adhesive properties, whieh render it a useful article tor 
various purposes. It is convertible into stigsr by boiling with dilute sul- 
phuric acid. 

Gum is, doubtless, susceptible of being utilixcd aa an alimentary 
principle, although nothing definite is known about what becomes of it 
when introduced into the alimentary canal Although soluble, it is of 
very luw diffusibility, and, belonging to the class of colloids, is, nooording 
to Graham, onlv two and a half limes more dialytable tban albumen. 

It« properties, therefore, are such a« to preolnde its passage to any 
great extent, br absorption into the blood-v«ssels. We have no tangible 
evidence that, like starch, it undergoes conversion in the alimentary canal 
into sugar. In the lirst place, none of the secretions are found to possess 
the power of effecting the conversion, and, in the next, no sugar la dts- 
eoverahle in the alimentary canal after gum has been administered. I haro 
experimented both upon rabbits and doga with referenee to this point. 
In rabbits, to which nothing elae but gum in solution had been adminiv 
terod fur a few days before death, no sugar was Biihsequcntly disoovera- 
ble ID either tlic stomach or intestine. After the admiuistration of gum. 
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tin, in conjunotion with animal food, to & dog, do trmce of sugar wm to 
bo dotcctod in (lin iiiim<^ntn.ry miiftL 

L^limaiii), in oiio fi^rl of )ii» 'Ttiysiological Cbeinistry,*' goes as far 
as to say that-f^in renuiins unabsorbed. Farther on he spoakt) of its ab- 
■orpttott as being oxtntmoly limited, if, indeed, it oooun at all. There 
are coitsideratioiis, however, vrhidi, I tliink, must be held as inditeolljr 
ahoirin^ that, under soma form or ottitir, its elements, to sone, if not to 
a lare« oxtcnt, r«ach the circulation. 

l%e first CO II si deration ia tbis. Amyloid aubetaiice, wliich lias been 
before rufurred to as forming- a constituent of tlic liver, is evidently dc- 
iiYablo from the absorbed products of tbe food, snij under tli« abseuce of 
food it is uoticeable that it entirely disappears from the orj^sn. Now, 
-when substaacns like starch and suf^itr hsvo bcoa oxrlusivcly administered, 
tbe lireris found to be cli&rf^tid with aiiiyluiil substaiiiv;, mid tn a nt-ries of 
experiments which I some time ago conduc-tcd 1 oh.'x'Tvcd, after the<>xclu- 
aivfl administration of gum, a similar existence of amyloid 8ubetanc« in 
the liver. It is true the amount prosont was not -very large, but, uevcr- 
thclcas, thorv wan a iioLable quantity to doal with. 

Tlie next consideralion is that tiie carbohydrates, which are absorba- 
ble and oonrertible within the system into sugar, increase the sujrar 
oliminatod witli the urine in cases of diabetes. To n patient sulfen'ng 
from tbis disease, and under very strict regimen and observation, gum 
was administered, and a distinct, although not a large, augmentation in 
the eliminated suptr was noticed. 

Ifextrine (U„H„0„) [C,H,.0,1.— Dcxtrino does not occur as a natu- 
ral product, but constitulix an artificial gum, derivable from the trans- 
formation of starch, with which, in uocnpositton, it is idcnticaL It is 
producible from suroh by tbe action of neat, the mineral aoids, and the 
fisrmont- — diastasi;, which i» developed during the process of fermntita- 
tioii. it has be«n suggested that ii behaves in tho aliinvntary oaual like 
gum; but, being readily convortible, in the same manner as starch, by some 
of tho digostivo secretions into sugar, Jt is probable that, when it happens 
CO be consumed, it is transformbd into sugar, and in that state absorbs. 

CtUuiom (0„U 0„) [C,.B,.0„].— This constitutes ibe basis of ibe 
structure forming tne walls of the oells, fibres, and vessels of plants. It 
is presented in a nearly pure form in cotton, linen, and elder pith. It 
n^arti Ktrutig resistance to solution, but yields, however, to the more |»ow> 
erfiil chemical agents. It ia convertible first into dextriuo, and then Into 
sugar, by boiling with dilute sulphuric acid 

Oiosely allicti tf> cellulose of the vegetable kingdom is a pnncipU 
wbiob was dlsoovorvd by U. Schmidt in the outer tunic of some of the 
lower roolluaca. It is known as animai eeUuioae, or timiehie (C,,II,,0 ) 
[C,H,,O^J, and jmssesses signiRcanoo from furnishing an instance in which 
a carbohydrate enters into the oomposition, if eTCii it dooa Dot form tbe 
basis, of an animal texture. 

From tbe resistance offered by cellulose to solrencs, it can soaroeln 
constitute an article of any decided alimentary value for the generality' 
of animaJs. It seoms, however, that in the case of the bl^ave^ a special 
aptitude exists for digesting this principle. 

Ziffiiine or woody jibre (['„n„0„) fO^.jOA — Lignino forms the 
|M>rvadiDg solid matter which is de posited^ within the v^atablo fibre, and 
gives to wood tbe projjerty of bardueos. It is of an exoeedingly insoluble 
nature, and it is only in exceptional iostanues tbat it can do otherwise 
than escape tbe action of the digestivs juices. 



AUMKSTABT PSnTCIPLES. 

Lacti'! aeia (C.H.O ) [HCH^O.l and actiU: acid (C.H.O. + tlO) 
[HC.H.O,] ftlso belong cliomiciU/ to tlio j^'^^I* o' carboliydrates «cconl- 
iiig to the old formul.-i.*, but in t phytiologicjil point of view ttiey proba- 
bly Itaiid in quitu II dtdt!nct posiliou. Tiivy wtU bo sub*«qiiontly consid- 
ered in coriiieciion with the next group of substaooet, wbiob will be found 
to iiioluda otbor orgaitio Kcids. 

I now come lo spook of the aseitnihtion and vtUization q/ (he carlKt- 
hydnuts. 

It h«s been stated tb&t some coaversion of saccliarine mnttfir into 
laotio aoid may occur within tbo alimentary canal. It can scarcely be 
oonstdeKd, bowover, tbnt this trensfonnttion tiikos place to a sufEcient 
0Xt«nt to be doaerving of much vousideratioii ai regards the (|ucation of 
Utilisation. It may be assumed that tho lactic acid so produced becoiiica 
absorbed, and is subseijuently mainly dispcaed of by underling osida- 
tion within tho system, aa happens with the organto acids in gon«nl. 

U is as ttcohartue matter that the carbohydrates, in tlie onliniry 
course, ntack the circulation, and the saccharine inalter thus duriwd is 
conveyed by tho portal system of rossclatothc liver, where itcanbeshown 
to be dutaiiied and subjvcled to nieIainor|))K)si&— a proeeu wliicb may bo 
regarded a» forming its first step of assimilation. 

Tliat the eacoharine matter is dclaincd, as haa been uaerted, in the 
liver, is attested by the fact that if it should roach the general ettoulatiou 
it will immediately l>n«;omo recognixablo in thn uritio. 

Under natural circunisiaiicv*, for instance, the urine, on being exam* 
iiied ill the ordinary vray, giTes no reaction with the tests for sugar, al- 
lbougli,it is true, when large (|iuntities arc operated upon, and evaporation 
am) separation of the otbar nigrodienta offiwted, sugar, to a minutd ex- 
tent, is found to osist. On iiitrodueing su^ar, however, into tho general 
circulatory flvstom, it ia found to pass off with the urine, and to be more 
or less strongly recognizable hy tho ordinary mode of testing. 

It used to be thought that sugsr waa capable of being oxidiicd on 
being coDveyed by the blood through the lungs;. Liebig suggested this 
view on theoretical grounds, and Bernard's experimenta supported iL 
Witb regard to the tboorotioal proposition, it does not appear to me to 
demand oonaideration, and Bern&rd'a exp«>r!inents I have shown, in another 
place,* to have received a fallacious interpretation. There is no appre* 
oiably racognixablo destruction of sugar, in fact, anywhere effected within 
tbo oirvulatory systom; heneo, sugar in any way reaching the general eir- 
oulation will he carried in due course to the kidney^ and by virtue of it* 
property of diffusibility will escape with the urine. 

Lehmann'a exponmenta and my own are in aooord upon this point. 
I^hmann, for instnnoc, atates that, without including previous experi- 
ments, he bad reoentlv injected grape-sugar into the jugular rein of 
tbirty-sereu rabbits attd dogs, and in uo single inatance was grape-auirar 
absent from the urine. lie farther remarks that sugar passes so <)uicKly 
into the urine that it may frequently be dutvctod five minutes after ila in- 
jection, aiiit this even when only one-tenth of a gramme (1} grain) haa 
oflcn injected. 

If, thoti, augar passea oft in this way with the urine when introduced 
into the genermi circulation, and sugar is not Miniilarlv to lit detected in 
tbe urine by ordinary examination under natural circumttancea, itbeoomei 
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evident that tlie tuf^r absorbed from the alimetit«ry caoa] miut be 
stopped on it* transit before nac.hitig so far. 

Suoii is what ooours when ordinary oiroumslanoes exist; but if sugar ' 
b« ingested io excessive quautitj', »ud particularly after fasting, wh«u 
abaorplioti is at tho height of its activity, sugar in notable amount is to 
b« reDOgni««d in, the urin«. It may be here inferred that its rapidity of 
entrance exceeds, for the lime, the capacity of the liver for detaiiitng and 
auimilatioj it, mad that tlicrcby some paasua through the organ and 
rcaob«« the g«neral circulation. In illu«tration of what has bc«n men* 
tioned, it may be stated that the urine haa been obiierved to have been 
rendered temporarily saccharine in man by the ingestion of a considera- 
ble qnantity of syrup the first thing in the morning, boforo any food had 
been tskeu. Also, in my cxpcriinouts, where rabbits have boon fed for a 
fen dnys solely on starch and sugar, and dogs have hud administered to 
them a Large quantity of sugar with their animsl food, sugar haa been 
freclv disoovcrahlo in the urine. 

Not only have we this evidence to denote that suntr is naturally 
stopped oit ita passage through the liver, but the principle can be identi- 
fiett, as I will proocod to abow, iuto which, on boing detained, it is trans- 
formed. 

] have already referred to amyloid substance as a material of the car- 
bo-hydrate group which has been discovered to exist in the liver. It is a 
pritioiplc ivliich possesses diam(^t^ically opposite physical properties to 
augar, being a colloid, and therefore non-diflfuttblu, instead of a crystalloid 
ana difEueiblc. Uy micro-chemical examination it can bo shown to be 
lodged in tho hepatic cells, within which its non-diffuaibiUty permits it to 
be retained (or proceeding on, as it may be assumed to do, iti the train of 
assimilative metamorphoses. Now, one of tho sourecs of this amyloid 
aubttanco is evidently saccharine matter — at least such, I think, will be 
conceded, on casting tho eye through the following renime of experimcn- 
tai reaulu that 1 obtained, and published in the " Philosophical Transao- 
Uons" for 1640. A. very atriking eff««l, it will be noticed, was produced 
through the medium of food on the condition of the ttver, and it is to the 
amount of amyloid substance that it wsa attributable. 

In iha flrat place, an observation conducted upon eleven dogs, which 
bad been restricted for some time to an animal diet, gives the state existing 
andttr ao absence of the introduction of sugar with tho food. The dogs 
were oaiefully weighed, and also tho livers, and the figures fumialied 
showed a relative weight of 1 to 30 — the weight of tho livers, in other 
words, amounted oidy to one-thirtieth of the body-weight. 

A quuutilativc determination of tho amjloid substance present was 
Enade iu aeven out of the cloven instances, and the tneaii amount given 
was 7.19 per cent. 

To four other dogs animal food was given with an admixture of sugar, 
the quantity of tuaur administered aoiouniing to about a quarter of a 
poutid daily. In tliesu the results of weighing showed a remarkably in- 
creased relative weight of liver, the proportion beins as 1 to 16^ of body- 
weight instead of as 1 to 30. The quantity of amyloid substance present 
amoiiiilcd, sa a mean for the fodr livers, to 14.S per cent. 

Kive other dogt were kept for several days upon a purely regetable 
diet, the food consisting of barloy-tnea] and potatoes, or, where this wa» 
refused, of bread and potatoes. The weight of the livera was here found ' 
to amount to a* much an (iiie-fiftoctilh of the body-wcif;ht — exactly double 
the relative weight under purely wiimal food. In two of the instances 
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no quantilative det«rmin&tiofi of tbo &mytoid substanoo vras made, but 
froin the rouf^h examination cotiiiudocl it was ovidcntly proaont in very 
largft quantity. It was, in fact, tli«A« itleutioal Itvers tliat first sugji^estvd 
the idea which led nie to prosecute my subs«quonl inquiry. The three 
other livem were aubjected to analysis, ajid thv amyloid i>ub&taBO« aver- 
aged the large amount of n.'i3 p«r oeuu 

From liiuse obwrvations it appears that the ingestion of sugar and 
•tarofa produces an ttugtneutatiou of the size of the liver, due Uj an in- 
' crease of the amyloid substanoo cuatuinod in it. The iuforeuco naturally 
tu be drawti is that absorbed atcchariiie matter, on reaching the liver, is 
transformed br the axsimiluttve aotioii of the organ into amyloid sub- 
stance, which ifl stored up in its ceUa for subsequent further change, pre- 
liminary to being appropriated to the purposes of life. That the saooha- 
nn« matter derived from the food beoomosthus tratioformed iatoamyIoi<l 
•ubataooe i» even more strongly exemplified by the reaulta obtained in 
^Ibs following experiment performed upon rabbita. 

A couple of CuU-growo rabbits were eclcotod, which an closely as pos- 
■ibte resembled each other in s'rm und couditioti. To the ono, stareh and 
ffraae-6u^a.r only were ndminiatered, and to the other, uo food at all. 

rho rabbit which bad fasted was found to weigh 3 lbs. 1 oz., and its 
liver 1} ox. The rabbit fed on starch and f^rapc-sugar weighed 3 lbs. 4 oz., 
and its liver 2( oz., or juMt double the weight at the othor. In the liver 
of the rabbit that had fasted there was practically no amyloid substance 
present, while the other contained 16.4 per cent. 

Upon another occasion a couple of half-grown rabbits, also as closely 
as pcwaible reaenibling esoli other in size and condition, were submitted 
' to experimeuL. Ono was fed on starch and ns/M-sugar (cane-soMr being 
usod ibis timo iostcad of grapo, as in tbo first cxponmcot), and tiic other, 
ss before, was kepi fa»tirig. The latter was found to weigh 1 lb. 14 os., 
*a<1 itn liver 1 oz., with nu auiyluid substance present. The foriuef 
weighed 1 lb. I4| oz., and its liver 2g oz., with amyloid substance prosont 
to tnn oxtrnt of 16.9 per cent.* 

Xuthiug could be more simple than the conditions liere dealt with, 
and nothing could more conclusively show that saccharine matter con- 
duces to the production of amyloid substance. Hut, as has been seen, 
amyloid substance ia also prevent in the Itver when no saoohariiie matter 
has been supplied from witho}it, as, for instaace, in the case of an animal 
restrietod to a purely animal diet. Under such circumatancee it is prob- 
ably derived from tfie metamorphosis of the complcmentaJ part to uroa, 
which takes origin in tho splitting up of the nitrogenous moleeulo. H 
liaa been, for example, already shown how the nitrogenous portion of food 
undergoes convcraion into urea, which is eliminated, and a residue of cai^ 
bon, hydrogen, and oxygen, which is retained for utilization in the syi> 
tern. Now, there in evidence producible which tends to sliow that the 
splitting up of the nitrogenous molecule occurs in tho liver, and nothing 
is mote probablti than that the utilixable n on -nitrogenous portion passes 
on in tlie uinie way at* sugar into timylvid substanoe. 

The view here enunciated receives support from the relation that bas 
b«cn ol>itcrv<^ by Dr. Sydncv Hingcr to exist between the urea and sugar 
elituiiiated in diabetes molhtus wlicn either abstinence from food or rc- 
Btriotion to a purely animal diet is enjoined. Under such ciroumsUnees 
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it was noticed that ttie ur«» aud su^ar Tf>se and foil togotlier in almost 
cxkoily the auii« ratio. Now, in diabctoa nicUitus it b&[>|}eiis tint tlicra 
is a want of power to asuireiiatfi and make use of the oftrhnhvdratc group 
of pnnoipleB, wbicb ocoasions their eac»p«, unutilized, with tlie urine; 
and, if tho coniplcmontal part to urea of the tiitrogi:Dous molecule fol- 
low* tho same courm in tlio aystora (and It has been suggested that it is 
Gonvvrled in the livor into nnijloii ttutxitatiec) as the carboliydrntc, it 
is only Datum] to expect that where the defect in questioo exists it aliotild 
pa« oil from tho system in the sam« manuor as a carbohydrate, and that 
tfau5, where there is only iiitrug^iious mattvr as a Kourou for the elimina- 
ted &ugar, this prinoiple and urea — the other rcpi'esoiiLntive of the nitro- 
genous molcculo — should bear a relation iu atnouiit to euch other. 

To amyloid substance, tbon, it may be considered that the carbohy- 
drates can be followed. Wc now, however, reach a br«fkk in the chain of 
metamorphoses, and have to step or«r tiomo missing liukti. But, if we 
cannot further trace tho absorbed sugar in open view onward, and point 
out the particular changes it next underfjoes. still wo ]«ftrn, in another 
way, that it leads on to tbo productigii of fat; aad Jut ua czamiiie tho 
grounds on which this statement is based. 

A sharp controversy was carried on, some years back, between the 
German and the French schools, upon tbo point aa to whether animals poe- 
scui the power of forming fat. Ltobig, on the one Hide, partly upon ox- 
perimenia! eviileticiu and partly by a train of runiiouiDg, cuntiMided that 
in tho animal system the carbohydrates were convertible into fat. I>u- 
taai and Boussingsult, on the other hand, aaserted that the food of ani- 
mats ooiitained preformed fat sufBeient to account for that met with in 
the body, and tuencc that there was no need for a fst'furuiing ca]iaoity 
to exist. 

This controvony gave rise to the performance of a number of export* 
nwnts which have proved of oonsidi^rable service to science, inasmuch as 
Uiey have led to the matter in ({Ut»tion being plaoed lu a definitely settled 
position. 

liuber's experiments on bees are the first that can bo said to have af- 
forded any *ub«LantiaJ evidence bearing on the point. They go toward 
showing that fruui augar the animal can produce wax, whic£ is admitted 
to belong to the group of fats. 

Grundlacb suoaequontly repeated Qubcr's ezpcrimcats, and obtained 
conRniiatory rosulls. Hutfi lliese cxptirimentalialiB, liowever, neglected to 
prove that the wax yicldvd during subai&tcnce upon a saoobaiine diet had 
nut been drawn from a pre-existing store in the body of tho animal. Du- 
tiias and Milnc-Edwaros* conjointly undertook the perfomianoc of vx- 
periroeuts to decide the point. They assigned to themselves the task of 
first of all determining the amount of wax existing in the bees at the 
oomnneQcement of the experiment, and then compared this with the wax 
formed into comb, and that rcmaiiiiiig in the animals at tho conclusion of 
tbo experiment. They started by restricting the animal to a diet of pure 
sugar, but failud in obtaining a sjitisfautory duvelupmeut of oomb. Tliey, 
therefore, abandoned experimenting with sugar, and substituted honey. 
Upon thui they succeeded in getting, from one swarm out of four on 
wnieh they expurimented, a fair yield of was. Ak ihe honey itself con- 
tains a minute portion of wax, this also renuircd to be looked to as one 
of tltc items to be taken into aooount. It is not necessary to give here 
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the actual nanicricfti resalts obtnined. It will be sufficient to state that 
the ainouat of wax fonned and tho fatty matter existing; in the aoimaU 
at tliv concluxiori of thn nxperimcnt grontly oxcc^^rlcd thn tut invested witll 
the boner and that pr^-tixisting in the bvea, a result wLicli ahows that a 
ml proauetion of wax took place. In the words of the ^xperitnentalisu, 
btbe prodnctionof wax may bo, thcroforr, said lo constituti! a true animal 
''bpenition, and consequeutty the opinioii entertained by the older natural- 
»U, niid by some roodttrn chemiBtti, among whom one of the esperimeii- 
taiista theinsclv«s (vis., Diimas) had proTiously found it necessary to range 
liiaiKelf, must be set aside. 

In the production of the J'oK </nu a further proof is afforded of the 
formation of fatty matter wiiliii) the animal Hyntein, I'he proceas of fat- 
tening ^cciie for obtaining this article of luxury is carriea on so exten- 
[•ively [q AU&ce as to form an important induitirial employment in that 
[looahty, Strasburg oonstitutcs the headqiiarten of the trade; anil in 
I UorraT's '* Handbook for Trnrelleni on the Continent " we are told that 
the cellars of nearly evory bouse in the town form iho scano of Jific yrtu 
production. Almost from time immemorial the goose liaii been turned to 
Isocount in the manner undrr consideration. The Rommi cpioures, it is 
^•aid, delighted in the enlarged liver of the goose as a delicacy at the table, 
lu our own time the demand for the article is widely spread, and proper- 
tionat*iiy mot. 

The modtu operandi for producing: the fatly liver is described to bo 
this: The geese, in a lean state to start with, are placed singly in wooden 
coops jnst large enough to admit them without allowing tliem to turn 
. round. There is an opening la front for the head to project. Below 
ads a wooden trough, kept always full of water, in which fragmeota 
'^of wood charcoal are immersed, and a little salt introduced. Morning and 
vvening, maiie or Indian com, previously soaked in water, is ommined 
idown tnc bird's throat to repletion. During thn day it " drinka and gux. 
Bles " in the water before it. In about a month the breathing beoonies 
diifieult, and then it is known to be neoeasary to kill the animal, other- 
wise death would occur spontaneously. The Urer is now foutid to weigh 
[from one to two pounds. The goose itself is fit for food for the table. 
'On being roasted as much as from three to five pounds of fat, it it said, 
escape from it. The fattening process is carried on in cellars, or places 
where but little light ts admitted, and the winter is the season selected. 
It is not in every ease tliat it is sncoessful. Some of the geese employed 
fail to turn out so as to allow the fattener's expectations to be realised. 

Persoz,* a profeMor iu the Faculty of Scienoe of Strasburg, and there- 
fore located in the midst of the operation, applies! the ad vantage ihusprc- 
■ented to account for iuvestigatiDg the question of the production of fatty 
matter from the carbohydrates. 

It is known that maise, the article employed in fattening the geese, 
Lis charged tos greater extent with fatty matter than the generality of the 
yeereal grains. Was this the secret of the phenomenon of foie gras pro- 
duction? PorsoE undertook to determine whether the fat contained in 
the food luf&ced to account for the accumulation of fat lliat occurred. 
Taking a number of grojic, he killed one to begin trith, and ascertained 
the amount of fat existing iu the body. This served as the baais of oom- 
parison. The others were fed in the way usually adopted by the fattener, 
and were killed between tho nineteentlt and twenty-fourth days. Fersoa 
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reitULrlcs tltat in liU nclgltlwrhocxl expert ffttteners assert that the process 
cannot bo effooted nith proSt if the goom is obliged to bo killed bcforo 
tbo eighteenth d&y or after the twonly-fourth. In fact, arter a ccrtnin 
pfiHod tbeaninul, it isHL&t(!d,befpns totuae iuslead of g-«iii weight, and tliia 
period is known by the dejecliona assuming a lacicscenl cbiiractcr. An 
ftoeount was taken of the amounl of food itig«ste-d, and tb« fftt coittftinod 
in it was estimated, and found to bo alto^thcr inadequate tocxpluiu the 
KCOamulation of fat which oxaminalion showed had taken place in the fat- 
tened animal. Persoz'sreaulta clearly convinoed him that in the fattening 
proco» tho gooee forms a tnio labomtorjr or manufactory of fat from tho 
starch and sugar in its food. Tho liver became five or six times UrgiT 
than at the begttiniog, but the deposit in the liver OL-ours only aa a part 
of a goneral process, fat being so accumulated as to cause the blood to 
assume a lact«secnt charaotcr, and also being coiTf>spondingly distributed 
through thu varioun parts of thu body. The blood, it was stated, was 
found to hare undergone a further modi6catiQn, namely, as regards its 
albuminous oloment, the serum foiling to give lite usual precipitate of 
albumen with heat and nitric acid. 

Boussingault * repeated Persoz's experiments, and obtained oonfirma- 
tOTj results. Ilis iaTostigations wct« conducted upon eleven ge««e, five 
of irfaiobwere examinod in the lean slate, and tho remaining six, after 
the pro(!«as of fattening, which in his case was carried on for a period of 
thirty-one days. BousaingauU estimated the fat contained in the dejoo- 
(ions as vroll as in tho food of tho animals. This amounted lo something 
eonatderabie, and, thttroforc, correspondingly increased the amount of fat 
that had to be reclcuii(>d as fortned within the system. 

Boussingault likewise experimented, in a similar manner and with the 
same result, on ducks. When fed with 140 grammes iahout fi ounces) of 
maize per diemj a duck of ratlior over 3( pounds woignt gained, be says, 
in fifteen days, 180 to 200 grammes (about 6} to 7 ounoes) of fat. 

He oJso tried if the same result eould be obtained on substituting 
rice, in which fatty matter is at a minimum, for maize, In the rose oT 
two out of three aueks operated upon no marked increase of fat was 
observable. lu the third, however, an inurease appears to hare occurred 
— assuming, that is, that the bird was not in rcsiity fatter at the begin- 
ning of the experiment than it was estimated to be, which may be re- 
ganicd as an open point. 

Other ducks were fed on the same quantity of rice, to which some 
batter was added, and, Boussingault states, wore rapidly raised to a de- 
gree of tatncsa truly remarkable. 

A duck which liad been fed only on butter died at the end of three 
weeks of starvation. Butter, it is said, exuded from all parts of the 
body, and tho feathers soomod as if tiiey bad been soaked in molted 
butter. 

It thus seems, from these observations on geese and duoks, that oon- 
olusive evidence is afforded that the carbohydrate element of food is 
Busooptible of undergoing conversion into fat, but that, for this result to 
ensue, it must not be adminUterod without a due aceompanitnciit of the 
other alimentary princijiles. 

It may here be mentioned that the practice has prevailed, it appears, 
in some parts of this oountr)', of fattening fowb for the London market 
ID a somewhat similar manner to the process resorted to with the Stras- 
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__ Although in this OAse fat is added to the food, jet, doobt- 

Uai^&itfnodtu opcroHdi is the Bame. Mavor* aajs: "They are put up 
ia a darlc place and crammed with n pastn roado of lwr]ey-ini»al, mutton 
stt«t, «i)d Botn« tr«acle or ooanw sugar mixed with mitk, and are found to 
be oompleiel^ ripe iu k fortnight. If kept lunger the fever that is in- 
daeed hy this continued ataie of roplotion randon them red and uosala- 
ble» and fr«t|uently kills theni.'* 

Boiusiogauk f furthermore experimented upon pigs with reference to 
the point under oon&idera.t!on. Like in iheoaaeuf n!s ducks fed with 
lioe, be found that piga would not fatten on potatoes only, as on food of 
ft lus eselu»ir«ly farinaceous nature. A(t«r a time thoy ceased to make 
progreas ingrowth, and it was usti mated that the fatty matter already 
contained in the potatoes ingested asfhced to aooount for wliatoror fatty 
•ocumulacton occurred. When, however, the pigs were fed on potatoes 
nixed with " wash " — a refuse liquid dorirod from the kitchen and dairy, 
and, therefore, oontiining nitrogenou* and fatty matter — fattening was 
observed to ensue, and the fat which aouumulated was founil greatly 
to exceed that introduced from without with the food, and from which 
it waa evident that a formation of fat within the aystom must hare oc- 
ourrecL 

Licbig adduces.^ as giving support to his own VMW, some obserra- 
lion* of lioitHxingiiult on a milch cow, andoxproMes bia astonishment that 
Boussiugault, with the results that were before bim, should oppose the 
Opinion that the formation of fat ocaurs within the body. 

It appears from these researches of Douasingault that a milch cow fed 
DO potatoes and chopped straw upon one occasion, and on potatoes and 
faay upon another, gave out in the fonn of butter far more fatty matter 
than was oonlainod in the food ingested. Xajr, ii even appears, accord- 
ing to liebig's »Iculation, that the cow's egesta contained as much fatty 
tnatterfsubstances soluble in ether) as the ingeata, and therefore the whole 
of the butter of the milk, amounting in the latter ubocrvation to &\ pounds 
in lix days, must be put down as haringbeen derived fromau internal pro* 
cess of formation. 

Dr. Lyon Playfair § has likewise made iuTeatigations of a aimilar 
cAaimcter, and with a like rmutt. A cow, subjected to obserTstion 
for several dnvR, yielded about a pound, sometimes more, sometunes 
less, of butter per Umn iu exoeea of the fatty matter contained in the 
food. 

Further, Messrs. Lawos and Gilbert, from tbeir estensive and rery 
■earohing investigations into the fattening of animals, have abuodantly 
eonfinned Liebig^ view. They say, with reference to some experimenu 
an the fattening cf pigs, carried on for a period of eight and tea weeks,| 
that "of the dctormincd or estimated fat stored up in the increase, 
the proportion which could possibly have been deriv<Kl from the ready 
fonned fat of the food, oven supposing the whole of that supplied 
bad been assimilated, was so stuall as to leave no doubt vrbatever 
that a very largo proportion of the stored-up fat must have been pro- 
duced from other constituents (ban the ready-foruied fatly matter of 
the food." 
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In tbe communication from which this extract has been taken they am 
diKiiuiug tlio qiipslioii, not only as to whether a formation of fat can be 
shown to occur in the nnimsl N^'Mtern^ but whi;thur it cnn he derived from 
both nitrojEionous and non-nitrogenous matter; and the conclusion tlioj 
arrive st from the evidence before them they sum up as follows: 

" FJrit. — That certninly a lareo proportion of tho f«t nf the horbivora 
fattened for huinun food mu«t be denvciJ from olbur subitlancos tbau 
fatty matter in the food. 

" ^iecend. — Thnt when fattening animals are fed upon their most ap' 
propriato food tniich of their 8tored<up fat must be produced from the 
carbulivdruCea it sujiiilieii. 

"Tnin/. — That nitrogenous Buhstanct^ may aUo servo as a source of 
fat, more especially when it is in exceim nnd the eupply of available non- 
nitrogenous eonxtitiicnta is rflatircly dofoctivo." 

In addition to tlils array of evidence, one more instance may be re* 
ferred to, which affords a oVowninff proof, if such were wanteti, of the 
truth of the vlow that hwt been adrocaled. MM. Lacsce-Duthiora and 
Riche * havii shown that the fat which abounds in the larva of the cyiilps, 
an animal which U dcvMoped in the interior of the gall-nut, cannot pos- 
sibly, from the composition of the nut, be directly derived from its food. 
In the starchy matter, however, existing around^ the animal is supplied 
with mnterinl for its formation. 

Nothing further, then, may be considered to be required to show that 
the carbohydrates conduce to the production of fat. From what has 
bofln nlrcndy stated, however, it will l>e romembcrcd that it ia not when 
inge»ted alune that such production can take place. The process requires 
the oo-operatioQ of nitrc^enuus iu oonjunotton with saline matter, and it 
is probably through tho medium of the change excited by the tnotamor- 
phosisof the former that the result is brought about The re*earclie« 
that have been referred to h*rt: shown that on a diet of potatoes and of 
rico — alimentary articles containing but a small amount of riitrogcniied 
matter — no accumulation of fat is to he looked for. The oombination of 
fat with the carbohydrates, it has been kccii, conduces to the accumula- 
tion of fat in the body, hut this rnay be due to the direct appropriation 
of the fat ingested, and not to its having anything to do with promoting 
the metamorphosis of tho cnr1>oJiydrat«». 

Liebig has suggested the following as a representation of the chemi- 
cal chango that may occur. It can only bo looked Upon, however, as 
showing how, stmply by tho separation of carbonic aotd and oxygen from 
the formula of a carbuhvdrate, tlie formula for fat may be left. There 
is »o evidence that such is the actual manner in which the change occurs. 
Suppose, he says, that from one atom of staroh (C„Q,,0,,) we take one 
atom of carbonic acid (<'0 ) and seven atoms of oxygen, we have in tbe 
residue one of tho empirical fvrmuln for fat, via., C|jHj,0, 

Without professing to bo able (at precont, at least) to bring forward 
anything in the shape of proof that tho liver ts tho organ in which tbe 
metamorphosis of sugar, finally or olirioat ao, into fat occurs, there are 
grounds for believing that such is tbe case, atid that the formation of 
amyloid substance constitutes the preliminary step in tho proccM. Kor 
some year* I have been engaged in eonduottng reoearches upon this sub- 
ject, and have a laiva maia of evidence to dMl with, but it baa not yet 
assumed a shape aonciently definite to induce me to commit myaelf, at 



■ AaaaUs dss Sdeaoes Hatsr. (Zooloele), 4iw Mrfa, tons A, in 61. 



ALIHENTAKT rKINOIPXiBS. 



81 



prcMnt, to uiy decided expr«»k>n of opinioD Kgsrding- the itunnQr in 
wfaioh the Bnu result is atuined. 

It DOW onlj' niRiains for the ullitnat« umi of the (!«rl>ohy<Imtc« to bu 
apokcn of. In leading on to fat-production, nothing further need be said 
about their final application, the purposes subserved b; fat having been 
tuWv gtiue into at an earlier pnrt of this work. THo qunstion, however, 
confronts us, whether or not the carboh^-dntes contribute to force-pri>< 
duction hy utidcrgoing direct oxidation in th« system. That tbey do so 
W'Q Imvo iiothia)^ exp«riinontalIy to show; and taking all that w« know 
about them into acoount, my tiwn opinion is that they do not. 

Saccharino matter, in whioli form the carbohydrates are mainly, if not 
whoUy> nbsorbod from the alimentary canal, is naturally detained and 
metamorphosed by the liver, and, whenever it happene, no matter iu what 
way, to reach the general circulation, it is iminL-d lately drawn upon and 
eliminated from the syatem hy tlie kidneys. 1'his appears to me to afford 
a strong argument against oxidation of saoch&rine matter oocurrinir, at 
least to any significant extent, wltbia the circulatory systorn as one of cb« 
fuoctional operations of life. 

Without any facts to support it, the older chemico-physiologista be- 
lieved tbat sugar ww disposed of in this way. MisIbiJ, for insiaaM, aag- 
gesled that, under the inlluenoe of the alkali and oxygen of the blood, the 
sugar doHvod from the ingrsta undorwont oxidation, and that diab«t«a 
mcllitus— a disease attended will) theosoape of sugar with the urine — 
was due to a defective oxidising capaoity, from the blood being delioient 
of its noTTnal amount of alkali. 

Lehmann has rcfutvd, by direct experiment, tbis tbiiorotical allegatioo, 
anti ban shown (as mv own experiments corroborate) that sugar, intro- 
duced eilberwitb an alkali orwithoutone (fortbe result is the same io the 
two cases), into the oiroulation, faiU to undergo the alleged oxidation, as 
is evidenced by its suhsncjucnt appcaranco in tho urine. Moreover, as re- 
gards nou>oxidutioa from a deliaieiit amount of alkali in the blood being 
the eauae of the escape of sugar occurring in diabetes, this also rests only 
upon hypothesis, for Lehmann has found that analytical examination 
nrea no evidence of the defioienoy referred to ia the amount of aUcaii be- 
longing to the blood in the disease. 

Whatever the series of changes undergo no— whether oxtdixed after 
passing through the stage of fal or throagb any other line of metamor- 
phosis — supposing complete oxidation to occur, it may bo oonsidered 
tbat the amount of force evolved will always b« the same. Looking, 
therefore, at these compounds as force-producers^ we must take tbem 
in their original state, and upon the amount of iinoxidiaed oxidir.able 
elementary atatter tliey contain will depend their value in (orcv-pro- 
dnotion. 

In all of them, there being just the quantity of oxygen to represent 
the equivalent of the hydrogen in oombiiiation as water, their capacity 
for appropriating oxygen eorT«spo«ds only with theoarbon that is present. 
In fatty compounds, oii the other hand, there exists a quantity of hydro- 
gen, as Well as carbon, tree for oxidation; and thus these latter are of m 
correspondingly higher value as farce -producers. Nitrogenous matter 
also, oven although disposed of as it is within the system, where a por- 
tion of its oxidixable elementary matter escapes uneonsumed under the 
form of uroa, posaosscs a higher capacity for appropriating oxvgen. 

F*or further partioulan oonoeniing the application of the carbohydrate* 
to force-prodaotion, the reader is referred to tbe diacussion that has pre- 
G 
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c«d«<l under th« hvads ot nitrogenous mad tAlty m«tt«rs {vide pp. SO, 01). 
It will suiBce toreituertherea ubulEi- representation of the reUtive vkIu« 
lliwjr possoxa. 
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Thoro are other ternary cuinpounda consumed, vliioh, if th«y do not 
kold the itif^nilicnni poitition na alitnrntiirv' srticloji held by tho principles 
Already ooiisidered, are yet sunceptible of nxidatinn within tho system, 
and will thus contribute in some degree to force-geucrstion, heat being 
probably tho form of force to winch ihcy givw t'ikc. 

In »umG of these compounds, such as p«ctjiic and the vcfrctabls acids, 
the oxygen is in eaoeas of that required to form water with the hydrogen. 

/Vc(i'i« forms tbo basis of Tcgoiablo jollies. It is met with in most' 
fruits and many ve^tables, but does not oxi«t to un extoiit sufficiently 
Large to he of muoh importance in an alimentary point of view. Fromy's 
old formula for pectine was l^H"ii^n> under the new notation it is now 
given ft» follows: C„H..0,..4H,0. 

Orgauio acids, such as cilrir acid (C,,II,0 ,3nO) [H O.H O 1, tartaric 
flcW{C.lI.O ,2H0) lH,C.H.O.i. violic. acid (C.U.0..2110) (H.C.H.O.l, 
and others of less extensive diatributicn, are met with in various vegetablo 
juices. Lactic tKid {Oyifi^ [HC.H.O,] and o<r*(ic acid (0^110,+ 110) 
[HC,H,0,), although csrbohyu rat4», appear to behave like tne above* 
(.■numnratod acids within the ■ystcm. 

WOhler as»ert4, with regard to these prinoiples, that when they are 
ingested in a free state they pass through the system and ap]>ear un- 
changed in tbo urine; whereas it is well known thnt when they are iiitro- 
duccd in combination with alknliea — that i», a» alkaline salts — ihev 
undergo oxidation, the alkali escaping with the urine in combination with 
carhonio acid. Witliin chirteen minutes after taking half nn outicA of 
Ucute of soda, Lehmsnn found that his urine had acquired an alkaline 
reaction from tbo presence of alkaline carbonate. Lehmann also found, 
in experimenta on dogs, iliat the injection of lactate of soda into the 
jugular vein was followed in five, or at the most twelve minutes, by an 
alkaline behavior of the urino, showing, unlike what occurs with sugar, 
that the direct introduction into the general circulatory system is attended 
with the same result as introduction into the alimentary canaL 

Alcohol (C,n,0,) [C,H,Oj, looked at chemically, Htand* on the other 
side of the oarbohydrulcs, and may be regarded as holding a position 
intermediate between the carbohydrates and the fats. From its com)M>- 
sition, which is given above, it is seen to be a less oxygenated body than 
the carbohydrates, and more highly so than the fats. 

There has been much discusnion as regards Ihn dcstinatinn of alcohol 
iji the animal economy. It was one of Liebig's propositions that it is con- 
sumed bv oxidation like any other non-nitrogenous alimentary principle. 
" Alcohol," he says, " stands only second to fat as a respiratory material." 
Liohig, however, adduced no phyaiological evidence in support of his as- 
sertioft, but baaed it as a generalization on chemical considerations. 



AUH£NTARY I'ltlNCIPLBS. 



83 



Tbat kIooIioI abouM occupy the pcMition thus dufined M«ined oo 
roMonablft thm I.iebig'a view oriffinally met with general and unques- 
tioned acceplanoo. . A reajition, how«Ter, w&a aLarUvd by cb« atinouiioe- 

[ ment of MM. Lallcmaiid, Pcrria, ind Duroy, that alcohol cacapos fiora 
tli« body in an unchanged state after being ingested. It was found, ia 
obttervatiuua both upon man and the dog, tbat when a moderate ouantitjr 
of alcohol bad been ndmitiistored, it was noognizablo in tbc pultounary 

' and cutaneous exhalation s. and also in the unne for aomc hour* afler- 
vrard. Beuoe vtsa supplied the ground for the deuiU tbat alcohol cou- 
■tituted a food; and in hartnouy tborowith it was further found that it re- 
Diained iiD transformed in the system, »o as to be dJACOVorahle in thi^ brain 
fora period, it is stated, of aa many aa tliirty-aix hours after its iugeetion. 
Dr. lOdvard Smicli repeated these experiments of Lallemand and the 
others, and obtained similar results. Tno test that was employed oon- 
aiated of one part of biohroinato of potaab disaolvod in three hundred 
parts of strong, pure sulphuric aeid. Chromic acid beiiiir liberated bjr 
this admixture, a cherry-red colored liquid ia produced, 'fhis, in contaot 
with alcohol, becomes changed to an emerald grc«n from the reduction of 
the chromic a«id to tbu oxido of chromium that ensues. Dr. Smith as- 
8«rts tbat he has frequently detected alcohul in the breath for four houra 
after 1^ ounce bad be«n taken. lallemand showed iu presence in the 
«xhaIatioD from the skin by oonRniiig a dog in a rlos«d cato, through 
which a current of air was niado to pasa and subsequently trav6r8« tJitt 
test. Dr. Smith enalosed a man's arm in an impermeable bag, and simi- 
larly, with a current of air passed through, readily obtained an indication 
of th« escape of aloohol. 

If the aioohol ingested escape from tho body in an unaltered atate, it 
«annol, of course, be looked upon aa possessing any alimentary value. 
Dr. B. Smith sides with tho French observers, whoso experiments he haa 
eonfirmod in taking this view. He considers tbat >t does not inoreasa 
the production of beat in ifao bodv as a obemioal agent, but by tbe power 
it possesses of stimulating the activity of tbe rital functions. In bis ex- 
pcrimcnts on respiration hn found that in every doso up to the usual ono 
in taking spirits and water it iuvreaMd, but only, he t>ays, to a Moderate 
tlugree, the aroouot of oaxboDio acid evolved, and this be ascribes to a 
vmilar cause. 

Iiooking at the very htrge quantity of alcohol under the form of van* 
oua beverages that is oonaumed amongst us, and oonsumrd under tha 

' idea tbat it is an article capable of being turned tu useful account in tha 

, system, the oucstion before us becomes unc of cxtcnsiTo interest and im- 
portance. Nuiv, aupposi! it be conceded that eTid(tnc« has been adduced 

' sufficiontlv decisive to show that alcohol, after being ingeated, escapes 
from tho body through various channels; this would form all that it oao 
be oontended lias been discovered. Keithcr of the pnrsons whose observa* 
tiotis have been referriM] to has coUeoied' the alcuhol or done anything 
toward showing that what escapea is equivalent to that which enters. 
Dr. Anstic^ directs attention to the experiment of Nf. Raadol, and 

Sires the results of a repetition, with modilicationsof his nwn, which thniw 
oubt upon tbe soundness of the opinion of M. lallemand and others. 
It is ass^rtod that the chromic acid tost is one of extreme dclicaay, being 
aSectnil by the presence uf the minutest quantity of alcohol, and that it 
is only when an exoesM*e quantity of alcohol baa bean administered thai 
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its escape is to be reaognizGd by any other meiuig. It is also content 
that, iSrougli tho delicacy of this test, the quantity escaping may easily 
bs OYorrjitiul — thfit althoiigli a rcaottoti is distinctly obtainable with the 
test, in reality only a fraction at that which enters is elimiiiated, and, if 
8«ch be the case, there is notbUkf to prevent us from regarding ulcuho) 
as having an aUmentar)' value. 

Considering the diffuKiblo property which alcohol pofisetsea, it ib not 
inconsistent that a small portion should escape and yet that the article 
should form a utiliaable agent in the body. It certainly may be reason- 
ably considered that evidence of a stronger nature than that which has 
been adduced should be brought forward before it nuuld be right to look 
upon alcohol as devoid of atinientarv value. 

Dr. Parkes, i n conjunction with Count Woltowics, has reoenlly * prose- 
cuted an inquiry into the action of alcohol on the human body, and the 
question of elimination is touched upon as one of the points of considera-J 
Lion. AUliougli they confirm previous observers in ruougiii£Lng it, afte( 
ita adm in isl ration, by means of the chroroio acid test, in the urine and 
the cxhnintions from the kings and skin, and further 6nd it to a slifffaf 
extent in the &lvtno tU-juctions, yet ibeir observations were only of i 
qualitative nature, and did not enable them, they say, to solve the diffi> 
cult problem as to whether all the alcohol passes off or whether some is! 
retained and destroyed. 

In a later communication on the action of claret winof th«y stat« 
that they obtained a marked ivaction with the chromic acid test from 
the condensed perspiration of the arm, when no alcoholic fluid had been 
taken for twenty-six days previously. They are, tliorefor«, led to sug- 
gest that the perspiration may at times contain some non-aloohoUc sub- 
stance capable of exerting the same reducing action, and conclude that 
fresh experiments arc nocossary to dotormino the reliance to be placed on 
the test when applied to the condensed pvrapiration. 

Communications have since been published in the "Proceedings of 
the ftoyal Society," J giving the results of Dr. Duprf's experiments. Dr. 
Duprc agrees with Aoslio and Tbudiobuni in this country, and f>chulinua 
and Baudot abroad, in believing that the chief portion of the oloohol in- 
gested undergoes consumption m the body. 

Dr. Dupr« starts with the proposition that "obviously three results 
may follow the ingestion of alcohol. Ail the alcohol may be oxidixed 
and none be eliminated, or a portion only may b« oxidized and the rest 
be eliminated unaltered ; or, lastly, all may be eliminated again unaltered. 
Assuming the lost to be the case, it would follow that if a certain ijuiintity 
of aloobi» were taken daily, the amount eliminated would increase from 
day to day, until at last the amount eliminated would equal the daily 
consumption, bo this in five, t«n, or more days. If, on the other hand, 
all the alcohol oonaumcd is either oxidixed or eliminated within twenty- 
four hours, no increase in the daily elimination would take place, in oon- 
secjuence of the continuance of the alcohol diet." 

*' Assuming, for the sake of argument, that all the alcohol is elimina- 
ted, and that such elimination takes ten days, it would follow," aptly ob' 
serves Dr. Dupr^, " that if a certain quantity of alcohol were taken daily, 
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th« amount eliminated would increase from day to dav until, front the 
t«ntb da^ onward, the quantity eliminated daUjr would equal th« daily 
consuniplion; in other words, the quaiilitica vvliich would be eJiniiriated, 
if tliis theory wtni correct, might be measured by ounoeii instead of by 
groiiia, and even th« most ordiuftry proocases of analysis could not fail to 
yield considorablo quantities u{ alcohol." 

Now, from liiit results obtained in two series of experiments conduoted 
upon himself, I>r. I)upr£ suma up m follows: 

"The amount of alcohol eliminated per day docs not increase with tJie 
continuance of the aloohol diet; therefore, all the alcohol consumed daily 
Riuat of necessity bo disposed of daily, and aa it certainly Is not «limiDated 
wiUiin that time, it must be destroyed in the system." 

"The elimination of alcohol following the ingvationof a dose, or doses, 
of alcohol, ceases in from nine to twenty-four lioura after the last do«o has 
been taken." 

"The amount of alcohol eliminated, in both breath and urine, U a 
minute fraction only of the amount of alcohol taken." 

In agreement With what had been noticed by Br. Parkes and Count 
Wo)lowicz, Dr. Dupr£ found in tlio course of his cxporiments, that after 
six w«Qks of total abstinence from aloohol, and even in the case of a I«e- 
totaller, a subalanco was eliminated in the urine, and perhaps also, it 
is staled, in tho breath, which, thou){h apparently not alcohol, gm'r9 all 
the reactions ordinarily used for the detection of traces of alcohol. *' It 
pattaca over," Dr. Dupre say«, "with the Urst portions of the distillate; it 
Yields acetic avid on oxidation, gives the emerald-green reaction with Ibo 
biohromatQ of potassium and strong sulphuric acid, yields iodofonn, and 
its aqueous solution has a lower specific gravity and a higher vapor t<;n- 
UOQ than pure water." Dr. Duprfi further rumarka that " the presence 
of a substance in human urine and the urine of variou.1 animau, which 
yields iodoform, hut is not alcohol, had already been discovered by M. 
Liebea. The quantity present in urine is, however, so small that the 
precise nature of thi.i substance has not as yet been determined." 

Shortly after the publication of the &r8t edition of this work, an arti- 
cle from the pen of Dr. Anstie appeared in the I^ractitioner* entitled 
" Fin»i (and tho word final has received a melancholy cxpreMivcnea by 
Dr. Aostie's untimely death] Kxperiments on the Elimination of Alcohol 
from the Body." In harmony with what has preceded, evidence is there 
adduced which shows that only a fractional proportion of the aloohol !»• 

Seated is eliminated through tne various chaiinehi of exit from the body. 
>n experiment is related m whieh, after the *d mitiiatration of Bordeaux 
wine to six persons in sulBcient quantity to produce intoxication, not 
more than one per c«nL of the alcohol ingested could he recovered by dis- 
tillation from the collected samples of urine. In anothor cxprrimcnt, af- 
ter the administration of brandy to the extent of one ounce daily for ten 
days to a dog, the antmsl was killed, and the alcohol obtained from iM 
whole body detcrmiiiod. Tho quantity recoverable amounted only to 
about one-fourth of that contained in the do»e which had been adminis- 
tered two hours previous to death. "These experiments," it is remarked 
by Dr. Anstie, "certainty furnish us with a iinal and conclusive demon- 
stration of the oorrectness of Dr. Dupr£'s aiuiiments against the poaai- 
bllity of material aceutmJ^Uion oi alcohol in tho body." 

From a rsTiew of the evidence as it at present stands, it may yeason- 
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ably be iiiferrftii thu ther« is lafficient before na to justify the conclusion 
that tlio iDRiri poriign of th« alcohol iiigealed bocomc* doAtroyH trjthin 
' tlie sysletn, aiiJ, if tbia be the cue, it may b« fairly usumed that the dc- 
struottoa i» attended with oxidntion and a oorrea ponding liberation of 
foroOf ualoas, iudoed, it should undergo inFtamorphosis into a principle to 
bs l«ni|H>rarily retained, but iievortheluKit ultiniatoly applied to foroe-pro- 
duotioti. The aubji*vl appears tu me lu be upua to pliyniolo^cal as well 
as chemical iuvcKligation, and probably somo additional li^hc may be 
hcriinfuT thrown upon it by an appmuch through the former channel. 



THE INORGANIC ALIMENTARY PRINCIPLES. 

Although it is to the pUy of chan(;es taking place in organic matter 
that th« maiiifc»tatioii« of llfn arc to be traced, yot organic niatl«r alone, 
it haa beeu found ex periuieu tally, will not aufficfl for vupplyitig all that is 
wanting for the oocurrenoe of living action. Inorganic matter, under the 
form of water and certain saline principles, conslitules an indispensable 
part of a iiring being, and bcut^ mui^l enter into the oouiposition of food. 

Water, besides fulfilling many other aubiidi&ry otfiocH, is CKM^ntial for 
the occurrence of molecular ctiatige or mobility — the esaenoo of tlie mani- 
festations of life. In thcabsunuu of wHt«rastate of molecular rest, whioB 
means an ab«v»ooof vital activity, prevails. Water doe* not in itacif un- 
dergo any chemical alteration, and benco is not auiceptible of liberating 
force — does not, in other words, constitute a force-produDiiig agent; hut 
it contributes to chismicial change by supplying a necessary condition for 
iU occurrvnco in other bodiea, 

Saline matter stands, if not to the full extent, nearly so, in the lame 
position aa water, aa regards tho non-pos:;ession in iis«lf of forco-prudu- 
eing properties. Some of the saline matter of food, it is true, may be aus- 
oeptible of oxidation, and thereby give rise to the liberation of foroe, but 
this, it may be considered, is not the particular ofDco which saline muttr 
ia designed to fulfil. It forms a necessary part of tho organism, without, 
however, conatitutinif iho source of the manifestation of power. It exists 
intimately inoorporated with the orgaaio principles comprising tho diffcr- 
eni component parts of the fabric, and enters as an csM>utial element into 
the oonit-itution of the seorotions. It (nay bo toukcd upon in the light of 
aa mteg^rant {Ktrtion of the strurlure of ifae macJiine, other agents being 
ooneenied in supplying the moving power. 

Mineral matter is thus required to be furnished for the growth and 
nutrition of the oonstiiuent parts of the organi»Rt, and also /or the forma- 
tion of tlie secretions. It is requir«<l by the plant as well as by the 
animal, and hence wo lind in all natural organic products a certain ad- 
mixture of mineral matter. It hereby follows that whether tfae food be 
derived from the animal or vegetable kingdom, tbere exists, enterinjg into 
Its constitution, a definite proportion of mineral matter; and, just such 
as is required by the animal being has been drawn from the inorganic 
kingdom by the plant, whereby, without gomg further than the organio 
substance itself, tho animal meets witli the mineral matter that is needed. 

Of the various saline prinoiples n•cesaar^^ the ohief consist of combi- 
nations of lin>e, magni^iia, potash, iKHla, and iron, with rhlorine, phos- 
Choric acid, oarbonio acid. and, in smaller c{uaiiiity, sulphuric acid. Each 
as its share of import&nce, but lime and pboaphorio aoid may bo looked 
Upon as ovtiupyiiig tho liighcst poaition iu this rwpeot. Fnint BO awuo- 
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iurdl element of the body is pIiosfibat« of lim«, it would appear, «b««nt, 
and its incorporatioii with tlio nitrogonoui conitituent principles is so in- 
timato thai much difllGitlly is oxp«riene«d in olTocltiig n complutu sepsra- 
tioH without involving the destruction of tltci cuinpound. CWneiiie is ■ 
nitrogflnoiu principle which is conspicuous for the teiiscity with which it 
holds a large quaiiuty of phusphatu of lime incorporated with it. From 
what in ob»erv«(l, iiiclecd, in the relntionst of tliv organic anil miDcntl 
princinks to each other, it seems that in maiijr instances an actual chemi- 
cal union of the two exist. 

On account of what hn-i bc«n ntcnlionrd, the chemist, in coDducting 
an analysis for tlt« dvLvnninatioii of tliti niinoral inatt«r that is prvMUt in 
an organic pn:>duct, aiibjects it to a preliuiiuanr procesa of incineration. 
Aft«r being thua treated, however, no knowledge is to bo derived of the 
prooise state or mode of arrangement under which the mineral matter 
originally existed. Kvon the mineral combinations found may not iden- 
tically correspond with tliofio present in the product, for in (he process of 
incineration effects are produced which leads to new compounds being 
formod, Thsm Is die reducing influence of carbon, for instance, in oper- 
ation upon the sulphate. There is alao a production of carbonic acid 
from the oxidation of carbonaoeoua matti^r; and the saline pnnciules, 
under the elevated temperature to which they are exposed, ere likely to 
niaol to some extent upon each other. 

That the varioun kinda of saline matter must fulRl a cpceifio office in 
the ecoiKitny of life may bo looked upon as shown, if proof of it, indeed, 
ware wanted, by the stiecial manner in which it ia distributed. Although 
ao closely allied in their chemical proocrtieit, |>oti>sb and sodn cannot oe 
made to replace each other in the living system, and the same is likewise 
notioeable in the ease of lime and magnesia. In the process of vegetable 
alimentation a qualitative and quantitative selection is made by the organ- 
ism from the soil around. VViiilst in some plants onv kind of mineral 
matter may preponderate, in others it nay be another kind, and to such 
an extent may this preponderance reach as to have led to plants being 
cbara(.^lerixiid as potash plants, limo pUmts, siliceous plants, and so on. la 
the animal organism a like inequality of distribution is also obiiervable. 
Thus, in the blood — and here the circumstances are of the most favorable 
nature for an equal distribution of saline matter, if a special appropria- 
ting action were not in operation — it is found that phosphates and potash 
salt* predominate in the corpuscles, and chlorides and soda salts in the 
plaama around. Again, as regards the distribution of potash and soda, • 

generally, it is noticeable that the former is the alkali belonging parlieu- 
trly to the fonn«il tissues, the latter to the infiltrating fluids. 

It is no mere indiacriniiuate diffusion of saline matter, therefore, that 
has to be dealt with. Saline matter, on the contrary, is evidently oon- 
oemed as one of the factors of the formative operations carried on, and 
no food can satisfy the requinimeiita of life that dotw not eoataia an ap- 
prouriato amount of certain saline principles. 

Jn the ^f!K, and also in milk, we have articlee provided by nature for 
tlio special piirp<i»e of being employed in the eonslruction and aubsequent 
maintenance of the aniinal or^niam. Milk is complete in itself. In it 
exists, bf9sideti the organic unuciplea, all the inorganio matter, including 
both wline and water, that ts needed. The cgfT, taken as a whole, ntands 
in a similar position, but it is not so with regard to tlie contents eidn- 
sivu of ihn shell. It is well known that from the egg all the constituent 
parts of the young animal are ionnod — its skeleton as well as its various 
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soft texturca. Now, for thn nonstruction of the iikcltiton an amount of 
v&rtfay nutter is required irbich does not exist preformed iii the soft ootw, 
t«nt« of tU« egg, but has to be drawn from the sli«11. During t)ie prooesu 
of inoukntion, witli tbn co-opnrntion of the Bttnospliorio air which pcrino** 
•tea the shell, it appears thai the phosphorus present in the yolk gradu- 
aJlr undergoes oxidation and becomes converted into phosphorio aoi<1, 
Thi« auls upon and disnolrcs the carbonate of limn bcijonging to the shelly 
ivhich thus, as incubation proceeds, becomes tliiiiner mid tbinu«r. As 
Licbig therefore rcmarka, if it be oompared with milk, both the contents 
and the shell must bo rcckoood to brin;; them into Kn analogous poBition. 

It ha« lately been urgL-d by Liebig* that Haliue inntter bu faile>d Co 
receive its due eonsi deration aa n nutritiTe element of food. It is pcr^ 
footly true, as ho has pointed out, that in the preparation of food for' 
human consumption the natural article is often considerably depreciated 
in nutritive value by the abstntclton that may happen to have occurred, 
Mfst soaked or boiled in water lose^ more or less of its soluble portjon, 
and, included in this, are its nutritive salts. Roasted neat, on this ao- 
count, is of higher value than boiled. In the process of salting a portion 
(about IG per cent., Liebig says) of tlio nutritive juice vscmpes into thsi 
brine. In the boiling of vcgetnble luilritivc prinuiplea, and particularlT'l 
the nutritive salts, are removed by the water. The separation that is 
effected in the dpesfiiiig of flour leaves this product in an inferior posi- 
tion to the grain from which it IS derived. lioth the saline and nitro-J 
gcuous matters belonging to wheat are chielty enouuiitered iit the outerl 
or teguraentnry part of the grain, and ore, therefore, more or less ex- 
cluded from white broad. It is a scientilic fact, I.icbig rcmnrks, which 
Uagendie has proved by experiment, that a dog dies if fed on trhitsi 
bread, while its health docs nor suffer at all if it« food consist of hrowu 
bread, or bread made of unbolted flour, Liebig also asserts bis bolieCl 
that many millions more men could be daily fed in Germany if it wer»' 
only possible to pnrsuade the population of the advantage which bread 
lOftde of unbolted flour has over tnat ordinarily eaten. 

This doctrine, however, is hardly to be accepted in the precise terms 
that Liebig hiis propoMid it. It must certainly be eoneedcd that if our 
food consisted only of eggs, we should require, i» order to satisfy the re- 
quirements of nulntion, to place ouraekeain the same positional the de- 
vr<[ci|iiiig chick, and consume the shell ns well as its contents. Again, if 
corn formed our staple food, as it may happen to do in the case of tba^ 
horae, etc., wo should be obliged to consume the wltoleof the grain to ob> I 
tain all the nutritive principles we require. It is a mixture of animal I 
nnd vegetable food, however, which fonns our natural diet, and tlie diet 1 
which is actually ornpioynd by the gritat majority of mankind. Now, if 
wo are duppliod with the nutritive salts through meat or the other orti- , 
files consumed, we can spare them without octriment from our bread. I 
Nor nc«d tlirre b« wasto involved in this prooaoding. If our tnste leadsl 
us to prefer bread made from white fiour, and thereby to reject theouterl 
part of the grain, it does not follow that in so doing we are committing 
un act of dietetic prodigality, for what wo do not use ourselves may bo, 
nnd in reality is, turned to account in feeding animals that ar« either 
kept to nerve soroo uM>fuI purpooe, or reared for conmimption as food; 
andf in the latter case, the nutritive salts which wo oriu;inaIly rejectod ia J 
MpArating the bran from flour may actually reach us after all amongst | 
the eonstituonta of animal food. 

* On tks KntiHiTa Tain* of DitTeiwat S«v1« of Taod. Laneot, vol L 180D, 
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AuHK^cTAiiT MutMtftiice* oompriao products of tho fttiimikl Mid vegeta- 
ble kingdoms ill wliicli the variout »limenury pnii«iplK3 ire combined. 

It is to the oouaider&tion uf th«i8« uroduota tbat &tleution will now be 
directed; and first to bo dcsoHbod will be those derived from die animal 
kingdom, 

ANIMAL AI.IMKNTAKV SUBSTANCEa 

Animal food boing identical in composition with tho itruotarca of the 
body, n^quirea iieiilior addition nor subtraolioa to enable it to ftdiniiiiHior 
to toe purposes of iiutritioQ. 

The chief cbaraotoristic of nniinal food ta the lurge amount of nitro* 
genoiM matter it contains. This, it ia tru«, adapts it for the eonatruction 
and mainteiiaiii^o of the body, but food ia st»o rec|uiriM] fur forcc-produo- 
tton, and provided a certain amount of niiro^ooua inatier be supplied, 
the force-production is bettor derived from oiio or other of the luriiu 
of uon -nitrogenous matter. Such may be vflectcd by the presence of 
aeertain qunntity of fnt with the nitrogenous matter, and with a proper 
ooffibiiiBlioii the »djuittiiii'iit may be made from sDiuial fuodalune, soaa just 
to meet the requirements without incurrinc wasto on cither side. Bene 
the adraiitaffo of the common praetioo, which is duiibtlcns duolosom«-1 
thing more thaa aooident, of eating some kindtt of food rich in fatty 
matter, as bacon or pork, with food such as chicken, rabbit, etc, whicii 
OonaiBte almost entirely of nilrogeaous matter. 

Animal food is comprised of: 1, the various parts of aniouls; 2|0^*; 
and 3, milk, with its derivatives — croani, butt«r, and cheese. 

Honey ia also enumerated by Pay en amougst the articles belongingj 
to animal food, but this substance is in rcaUty a vegetable product, hav-f 
ing only beeti collected and storod up by the animal to whos« industry 
we owe it. 

Tbo food fallin;; under the first head is popularly classified into meat, 
poultry, game, wild-fowl, fish, and ahall-riah. 

Like popuUr ula-isific-vtions in ^ncml, thin will not bear close tti.npRa- 
tion ; still, for the description about to hn utulertaken, it forms, upon tba 
whole, the moat convenient arrangement to follow. 

MtCAT. — The meftts we ordinanly oonsuma are all derived fron ' 
table fecdora.* 7boy consist of boef, tnulLon, voal, lamb, pork, baooi^ 
ftod veniauQ. 



*Tha pig h, tfriotljr speakuiir, an oiiuiiroraoa animal, but reuad for the parpeae ot 
fond. It aaght to ho ■ TBgolabIa feeder; offsl, tiowereT, {■ otvoa given to It with 
Mhsi tvuiL 
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Habbit and hare may be coDTenictilly conaidcred with gamo. Turtle 
is employed for the preparation of soup. Tli« flcKti of a very Inrg^ nunt> 
bor of othvr aiiiniaia tliHii tliu»u yielding tlio tiivikU ubow tiaincj is like- 
wiie eaten in various parts of the globe. A separate seoiioii will bu here- 
after derotod to this subject. 

Tbc Bcah, btiiiet, iRti;rnal or visoeral organs, and crcn, as from (he 

5iig. th(! btnod of the aiauglitored animal, are all turned to account as 
Dod. Tliey each require consideration. First, however, remarlci will ba 
made on the influcnco of age, mk, size, season, mode of life, naturo of 
ffrfrding, and mode of death, upon the flesh of iLnimaia. 

The HcbIi of young animals is loore tender tliau that of old, but ex- 
perience shows that it ia more resistant to the digestive powers. Veal 
and lamb, for instance, arc found by tho dyspeptic to tax tbe stomach 
more than beef and mutton. The flesh of an iged animal, as is tvcit 
known, mny be so toueh as to be almost uneatable. The tiMsui-N of young 
animals are more gelatinous, less stimulating, and of less uutritivu ruluo 
tbati those of tlic (uluh and aged, which, iustcad, contain a larger amount of 
fihrinR and of the fiavortng principle, oanuzome. The fleth of very young 
aaimala, indeed, contains so little fibrine and osmazonie as to be almost 
utiplcasantly aoft, flabby, and insipid. 

.•Vocording to the information given mc by an intelligent and experi- 
CDced graaier, and «vi(]encly a coiinoi&»«ur of meat, ox beef is in liigticat 
perfecttoo at four years old. An ox that has been employed for worlcing 
doc» not afford such good meat, and in gracing do«s not put on fat so 
evenly, or bucotne m> shapely, as one that has nut bv«n worked, Wctbcr 
mutton is best at three years old; and in the case of both beef ntid mutton 
tho meat of the female is in its prime rnllior earlier than that of tbe male. 
Ewe mutton iiiidcrgoca dolcrioralion by the occiineuao of lambing. 

Sex greatly infiuenoca the quality of the Heidi, that of tbe female 
being more delicate and finely grained (the hen pheasant is vei^- notice- 
ably more tender and delicate eating than the male bird) thati that of the 
entire male, which, during the time that the genital organs arc in a state 
of fuiiotioual activity, may b« so coarse and rank as to render it almost 
uaentable. The buck, boll, and ram form examples. Castration deprives 
the meat of ibis strong flavor, and improves it altogether for cdiblo pur- 
pos«a. Spaying ahio improves the edible qualities of the female animal, 
lliese operations, therefore, particularly that of oastrnlion, are commonly 
performed where the animals are destined to servo only as food. They 
are even practised in the case of tho birth The capon and poulard nro 
ftKanplca; and it is well known that in this mutilated state the animal b«> 
oomea larger, fatter, and ntoro tender than where tbe sexual organs r^ 
main intacE. 

Tbo Heali of an animal is generally coarse in proportion to its sizo. 
Tbo diflereDce in this respect in the flesh of the larger and smaller quodnl 
nipeds is taffioiently striking. Tbe remark is applicable not only to diC'' 
ferent kinds of animals, but to different varieties of the aamo species. 

In oeason and out of dtaaon arc coiumou expressions as aiiplied to 
aiiiroahi. Their moaning is well known, and they signify that there is a 
aesson wbon an animal is \a a better state for consumption as food than 
at another. Beef and loutlon are never actually out of season, but are 
most in season during autumn and tbe early part of winter, that is, just 
alter tho animal has been offordod tho ndvaiitngo of an abundant supply 
of fresh summer food. The precise period of highest perfection in flavor 
is just before rotnuval froui the green pasturage, vis., during (he monthsof 
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September and Ootol>er. There is « •aying Ibat the Line for beef in its 
eboiccu Btete is whilat Froiich tteaiu are in. 13? etiLll-fc«diQ^ oit dry ami 
anifical food, altliuugti tbo aiiiin&l gains in fal, the meat luKoa lu oliuiuuucu 
of flavor. Fork ia absulutely out o( aoa«uii during the mimmer (uouLba. 
Btiok Yenisoa ia in bisheal seaaoit frotii tiie middle of June lo the begin* 
niog of Septembor, when the rutting period oommenceo. Doe vcnifion is 
ID ecason duritig the winter. Thu saaaon far young meats, as veal and 
lainb, is when a aufficient time baa elapMd after the breeding period for 
tbu animal to have ajrived at a state suitable for conHutnption as food. 
The breeding |>«nQd varies >«mowbaC in different bracde, and tbu« a sap> , 
ply of young meat toay be Kcured for some length of time. By ex> 
posure to certain conditions, also, the period of beat in a female may be 
0ODsid«rably advanced. In Uiis way it w that lamb ia procurable as an 
article of luxury for the table of the wealthy as early as December or 
«von Xovoinber. With shoop kept on a cold or poor hill pasture tba 
lambing season is reUinlcd. 

The mode of life exerts it* influence on th« fleah of aninaJi. In the 
wild state there is ve^ lauvh leas fat present than in a well-fed doin«s« 
tinted state. In the uirmer case the meat also is bigber iu color and licber 
in flavor and eatntctivcx. 

Some kinds of food influence in a marked niannor the character of 
the moat. Feeding oxen upon oil-cake communicates a yellow eolor to 
the fat. Oily foods altto havo a tendency to make soft fat. Turnips 

five a flavor lo mutton which is distinctly recognizable by iho epicure, 
be fragrant herbs belon|;ing to different pastures produce their infiu- 
eooe upon the taste of the meal. The peculiar flavor of mountain sheep 
is easily appreciable by all. 

The art of feeding animats is directed to increasing the amount of 
f«t: tb«y are fattened, iu other words, for the table. If this fattening 
process be carried only to a cerlrin point, the alimentary value of the 
moat is increased, but when carried to an extreme, as we see it in some 
of the aiiiiiiaU exhibited at the Christmas Cattle Shows, the fat, as far as 
our requirements are conoemcd, is out of proportion to the nitrogenous 
matter, and thus an actual waate is incurred. 

Violent exercise just previous to death gives increased tenderness to 
the flesh, hence tbe greater tenderness which ia well known to belong to 
the flesh of tbe hunted animal. 

In the process of slaughtering, the animal is drainnd as far as practi- 
cable of its blood. I^ither life is destroyed by the removal of blood, or 
tbe blood ia nlluwcd to escape immediately after resort to some other 
hmsbb of occasioning death. The loss of dlood certainly involves a loss 
or waste of nutritive material. It would be thereby to be eoodenned If 
it did not possess counterbalancing advantages. Besides rendering the 
meet more pleasant to the eye, it enables it to keep longer, and improves 
the delicacy of ita flavor. The Mosaic law is very strict regarding the 
killing of animals for food, and the regulations are such as to secure to 
the fullest extent the removal of the blood, Jews as a point of religion, 
will not eat tbe flesh of anv animal that has not boon killed by a slaagh- 
terer of their own persuasion. They consider tbitir meat superior to our 
own; and it is even oaten in preference by some Christian*. 

It is usual to keep an animal for a short time without food before be- 
ing killed, and it is believed that the meat tlter^tbv* keeps better. It is 
olivioM*, however, that the fasting must not be prolonged suflSeientl/ to 
produce au uiUiesllhy state. 
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To giro wlditLooftl nhitoncu to real, whii^ is looked upon as & de- 
sirable qu&litir for it to poiwcst, it was formorly n common custom to 
bleMl the animal prettjr freely a da^ or two before beiii}^ killcil. This 
practice sjipeuis iiow, however, to be almost if not entirely abanjoiied. 
\Vha.tever may formerly Imvc been the cas«. itdoesnot appear th&t<:aivcs 
•laugliterod lor tlie Luudun market arc now ever treated in this war. 

It U well ktiowii tb&t meat is greatly improved in tendoniotfi by bring 
allowed to hang for somo time after the aiiitual is kilted. Whilst ttm 
fibres are set by riyor tnortiv, it is much harder than before or afterward; 
and unless cooked before this state hns aupcrven«d, wliJcti can but seldom 
be convcDtont, it should be allowed to ramaiu uutil it baa i>aas(!<] off, it 
not lonfccr. 

With these general remarks I will now speak in detail of the various 
kinda of meat and tho other alimentary productit dcrirnd from antmaU. 
The analyftfji given on the forthcoming pa^e«, unless otlierwi»ie stated, 
are taken from a table cootained in Ur. Lctbeby's work on Food.* It 
must bo understood, however, that no fixed composition exists, and that 
the analyses furnished by othor authorities may show figures that sooie* 
what iliitf^r. The ralativo amount of fat and tiitroj^uiious matter, for la- 
Stance, varies considerably in samples of moat obtained from different 
animals. 

The following is Rankers analysis of cookod moat, tho composition of 
which necessarily differs from that of fresh meat on account of the loss 
which occunt in cooking. For particulars regarding the loss under dif- 
ferent modes of cooking, vi<ie tlio section on tho culinary preparation oC 
food. 



C<ympoiition 0/ Cooktd Meat (Roa^, no Dripj>iH^ being Lott — 
£oUtd aasumed to be the sanu (Raiike]. 

Nitrogenous matter, 27.6 

Fat, 18.46 

Saline matter, . , ^.S^ 

Water, 54.00 

100.00 

Jhff IS of a 6rmor toxture and more satisfying to the stomach than 
mutton, liigtitly or wrongly, it is generally reput«d as possessing also 
bigher sCraogtheDiog properties. 

Composition 0/ JCeem S«^. 

NilnMrenoua matter, 19.3 

Fal, 8.e 

Saline matter, 6.1 

Water, 72.0 

100.0 
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Compoaition of FoA Bt^. 

Nitrogenous matter, 14^ 

F«t, 89.8 

6*lin« niAtter, 4.4 

Water, 51.0 

100.0 

Jtfutton Kppi'iirR t« be « meat more euy ot liieostion thftn beef, Thi< 
i§ not apijrooiable by iv liuultJiy penoii, becjiuee the digcstiire power is in 
excess of whit is required for the easy digestion of either when a proper 
amount only isconaumcd. In tfae dj-spoptio, bowevor, whoroanicabaUnM 
inuy exist betw«H>u the digeaiive powor possessed and that required — 
where, in other words, the digestive power is only just sufficient for what 
is wanted, tbe tisual oxperienoe ia tli&t mutton taxes the stomach less 
than beet. There are many, (orinstsnc«, wfa6£ad that whilst mutton can 
be eaten without exciting disoomfort, boef rests soiaevbat faMviiy upon 
the stomach if it do uot even actually dieiagr«ei4 

Idiosyncrasies, however, exist for meat as well as for other kinds of 
food. Or. ['rout* records an instance of a p«rson known to him on 
whom mutton acted ax a poison. " He could not," says Prout, " eat rout- 
ton in any form. The peculiarity was supposed to be owing to caprice, 
and iho mutton was ivpeatedly disguised ^lud given unknown to the in- 
dividual; but uniformly with the game result of producing violent vomit- 
ing or diorrhou, and from the severity of the attaoki, which were, in fact, 
those of a virulent poison, there ea» be little doubt (hat if the um of 
mutton had been pcnisted in, it would soon have destroyed the life of 
the individual." 



Competition o/Zean Motion. 

Nitrogenous matter, ....... 1&8 

Fat, 4.9 

8aline matter, ........ 4.8 

Water, 78.0 

* loao 

CompoeUi<M qf MU MaUan. 

Nitrofrenous matter, 13.4 

Fat, 81.1 

Saline matter, 3.fi 

Wrtor, 63.0 

^ 100.0 

VeaianJ tami. — It has been already stated that tbeso meats, although 
more teader, are more resistant to diffestive action. Thev* appear also to 
pees see less strength -giving properties. It need scarcely be said that 
tliwe is a deeply rooted behet that for suataimng the power* under great 

' On the Katnie and Tiestment of Stoowdi and Cdnai; DisassiS, ltd. ti., p. M 
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exertion thcBs moAta &re oot to bo cotnpknid to be«f ftiid mutton. Titttj 
Ar« meats tb»t it is desirable to ftroid, genenll/ speaking, in cue of 
djrspapsJA. 

Compotition o/ Veal. 
Kitrogenous nutter, tA.6 

Fat, ia.8 

Saline mktter, 4.7 

Water, • . 68.0 

loao 

-Pitrk ia of all meatB the moat diSicult to digest. It is rioh and trying 
to the Ktontach on account of the i>r^o quantity of fat !t contains. The 
Beah of llie wild hug ia easier of digostioii and not ao fat ns tliat of the 
doiDMtio animal (Forsjtti'j. All fat meats contain a telstively amaller 

Sroportion of vrmttir than lean, on aocounl of fat not being infiltratod wiUi 
uid to the same extent a^tlie other tiuueH. 

Coti^otitioii qf Jibt Ar*L 

Kitrogenoua natter, 9.8 

Fat, 48.9 

Saline matter, S.3 

Water, 89.0 

100.0 

BafiO}\. — Cured meats generally are leu digestible than the same mest 
in the fresh state. Baoon, however, oocupies an exoeplional position in 
this respect. Its fat, certainly, is leas likely to disagree with the 
stomach than tho fat of pork. It contains but a small proportion of 
water, and, therefore, weiglit for weight, is an advanlugEous kind of 
food, it should not lose more thsn 10 to 15 per cent incooking (I.ethe> 
br). Among tho laboring classes it forms an almost universal article of 
diet. Ita popular use, like that also of boiled pork with loan moats, suob 
as veal, chiokcn, and rabbit, and also with other artioles rich in nitro* 
genons m&ti«r, as eggs, beans, and peas, is founded upon a rational 
principle, serving, as it does, lo ostabliah a proper proportion In the sup* 
'ply of nitrogenoua and carfoonaoooua material. 



Competition of Dritd Jtaeon. 

Nitrogenous matter, ....*.. 8^8 

Fat, 73.3 

Saline matter, S.d 

Water, 16.0 

100.0 



* TMctlenarT' of DM. London, 103S. 
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Compoaitton of Ctrten Jiaeon. 

Nttrornnoua tnalter, 7.1 

K«t. 66.8 

Sftline mattor, . . . . . . .3.1 

W«ter, W.0 

100.0 

Veniton (the flesh of the deer only is lier« underttood to be referred 
to) pnrtKkeii inorA of the oharaoter of g%ma than of batohara' meat. It is 
Wii, dark coloTOtl, \aA savory. It oonstitutos ona nf the most digestible 
of tncau, and would be, therefore, well suited for the dybpoplic aad ooa- 
ralewent wftru it not for its ricli and savory obaracter. 

Bone, — The relative amount of bono m animals variea aooording to 
their condition. Taking thv whole animal, 20 per cent, maj be allowed 
(Parkes). In lean animala it ii in too largo a relative proportion viewed 
Ui reference toeoonomy. In the various joint8"it iararoly le^athanSper 
cent. In the neck and brisket of beef it is about 10 per cent., and in shioB 
and legs of boef it amounts to one-third, or even to half the total wcighL 
The most economical parts are the round and ibietc flank, then the 
brisket and slicking-pioce, and, lastly, the leg. In the caac of mutton 
and pork, the leg is the moat protittblv, and then the shoiildor " (Lelheby). 

Bones contain a considerable amount of iiutrttivo matter, both nilro* 
,'^enoua and fatty. To extraet it the bones should be broken up into 
entail fragments and boiled for many hours. Dr. E. Smith says,* "When 
reporting lo the Privy Council upon the dietarjf of the Lancashire opera* 
tirea, 1 had special analyses mad« of the nutritive material which was ex- 
tracted from bouea, and the result showed that bones were equal tu nutri- 
ment to about one-third of their weight of fleih in oarbon, and one-seventh 
in nitrogen ; and at the relative prices of bonea and flesh, tho use of tha 
former rendered the dietary more economical." According to this state- 
mene, therefore, three pounds of bonos represent the equivalent of one 
pound of meat in carbon; and seven pounds, one pound of meat in nitro- 
gen. Gelatine, which forms the basis of soup, is the nitrogenous princi- 
ple extracted by boiling from hones. 

Ittood. — The only animal from which tho blood is aaved and employed 
for dietetic purposes is, as a rule, the pig, but sometimes bullock's blood 
is also made UMi of. It is mixed with groats, fat, and sptco, and sold 
under the name of " black pudding.^ 
* lAver. — The liver of tne calf, lamb, and pig is largely consumed oa 
haman food. It is generally fried, and, thus prepared, forms a rich and 
eavory dish. Its riohness renders it an inappropriate food for • delioaie 
stomaob. 

Comptmtion of CaJoes' Jaoer (Payen). 

Nitrogenous matter,. ...... SO.IO 

Fat S.S8 

Carbohydrate (amyloid matter), .... 0.40 

Saline matter, . ....... \M 

Water, Ti.33 

3 00.00 

* B«port oa Dietariee ot Lnnabio* and WorUioiuea, p. M. 
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The/bie gras irtiioli is produced for tliu rivli as an urticle of luxiiiy ia 
obuiucd hy subjecting the goo&o to tbe process of feeding described at 
p. 'J?. The liv«r tticroby becomes enormously enlsfffed and loaded with 
»t. ItA highly fatty aature ia shown by tha following analyals: 

Compoaition of F<n« Grot (Payeo). 

Nitrogenous matter, 13.76 

Pat, 54.67 

Carboliydr*t« (amyloid nialt«r), .... 6.40 

Salino matter, 2.58 

Water, ya.70 

lOO.OO 

IHttney. — ^The anbatanee of tha kidney is of a clone, fleshy nature. It 
can never be looked upon &a otherwiso than an article of ditScuH dt^fti- 
bility, but as regards tbii quality a great dval depend* upon the prooesiJ 
of ODokin^- When lightly cooked it ia aoft, juicy, and agreeably sapid,| 
but cooked for some time, and with the etnploynicnt of a bicb tempera- 
ture, it undergoes considerable contraction, and becomes bara, dry, com- 
paratirely tast«les8, and exceedingly indigcaiiblc. 'Ilio amount of fatty 
matter present is small. 

Compontion of Sheep^t Kidneyt (Pay«o}. 

Nitrogenous matter, 17.360 

Fatty iiiatter, 2.1S5 

Saline matter, 1.100 

Kon-azotized organic matter and loos, 1.3^ 

Water, IK^OO 

100.00 

Heart. — The beart ccaaists of fat and muscular tiaauo, Itko ordinary 
meat. The muscular tissue, howovor, is of a much closer texture, and 
this gives the greater hardnesa which is well kuown to belong to it both 
in tbe cooked and uncooked states. On account of this closeness of 
texture and hardncsa, it forms an indigestible article of food. 

lYipe. — ^The tripe which is consumed as human food eousiata of the 
paunch or first portion of the ruminant stomach of tbe ox. This is the 
only iDstanoe of any part of the alimentary canal being applied to ou; 
own use, excepting in the case of the pig, where the chitterlings are 
cleansed and eaten. The muscular fibres belonging to tripe poasess a 
different structure from those b«lon^ngto ordinary meat, and vield mora 
readily to digestion. Tripe, indeed, is an easily digestible arliulc of food» 
but tbe fat present renders it aomcwhat rich. 

Composition of SVipe. 

Nitrogenous matter, 13.2 

Fat 16.4 

Saline matter, 2.4 

Water, (».0 

100.0 
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Swetidrtad embiucc!* more thnn one organ. Stomaclt swootbread antl 
throat swoetbretd aro spoken of. Tlie tortaei cofiatiLut«fl Uie {Mtiicreas, 
the Utl«r the tbjfnus. Sweetbread ia «aay of digieation, and, wli«ii plainly 
cooked, forma a nuitablo food for tbc oont-aloscciit. Whoii richtj dntsxca, 
as it ia usually s«r\-<^ up at, couipany iliii[i«ni, it i« neitlier suited fur tlm 
dyspeptic tior iuvalid. 

iMtiga. — Pic's lights sro eaten as a fry with the animal's liror. A 
food is prepared called " fagots," from bullock 'k au*! shoup's lights mixed 
with hutlock'n liver. 

i^pk^n. — The milt of tho bullock, sheep, and pig is sold for human 
food. It ia usually stuffed and roasted. 

TJjnmoLKaoMB Mkat. — Meat cannot bo 6ubi«et«d, liko many alimen- 
tary arttole*, to adultervtiou or faUifioatiou, but it may be in an unwbole- 
some slate, and thereby uulit for food. 

Good meat, ncconting to Dr. [.elhobv,* has tho following eharactora: 

" /"irti. — It is ngidicr of a pale pink koIot nor of a de«p purple lint, 
for the former is a sign of diaexne, and the latter indicates that tho ani- 
mal lias Dol been slaughtered, but has died with tho blood in it, or bas 
suffered from acute fever. 

'*Ste<md. — It liiu a marbled appearance, from the ramifications of lit- 
tle veins of fat among the rousoles. 

" Third. — It should bo firm and clastic to the touch, and should 
scarcely moisten tho lingers, bad meat being wet, and Bod^lea, and flabby, 
with the fat looking liko joDy or wet parohment. 

" l'ouTiJi.-^\i should have little or no odor, and the odor sliould 
not ba diaagreeablc, for diseased m«at has a sickly, cadaverous 8in«ll,and 
Mmettmcs a smell of physic. This is very discoverable when the mvac is 
abopp*d up and drenehod wiih warm water, 

"J^M. — It should not shrink or waate much in eookiii^. 

"Sixth. — It should not ran to water or become very wot on stand- 
ing for a dar or so, but should, on the contrary, bo dry upon tho surface. 

"AVuenw.— When dried at a tnmjferatiiro of 212 oc ihereaboulK, it 
should not lose more than 70 to 74 per cent, of its weight, whereas bad 
neat will often lose as much as 80 per cent." 

To this it may he added, that there should bo no sign of the presetiCA 
of parasites. The fat also should iiQithcr be deficient nor excessivei. 

To assist in judging of the freahnesa of meat, n clean kntfo may be 
passed into it and applied Co tho nose on withdrawal. In tbia way Cli« 
oondiliou of the oentre may be aiKertaiiied. 

Unwholesomcness of meat may he duo (1) to tho condition of the ani- 
mal previous to dcAlh, or (U) to the effects of decomposition afterward. 
liemarks will be oRered under each of tbes« heads; 



I. UntehoktK/tuentM ofmeatariatngfrifm the eondUion of the animal 
previows to death. — T)ie cooditious prodootive of unwholesome meat, 
under this hcsd, aro: — 

a. Tho existence of parasites; 

b. IiifeuliouH disca*«sj and 

c. Contamination by some druc or oilier noxious a^fent admints- 
tared or eontumod during life. 
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a. — Meat infested willi parasites is known with absolute certainty to 
be liable to injuriously affect tliu constimor. 

There is one form of pnniaito wliialt is frequently met with, pBrticii* 
lariv in tba Hash of the pig, here giving rise to what b known u " OKtanly 
pork." It cotistitLites tho Cyntietrrnti ffUtdosoj, which conaiata of a liille 
animnl poiMctiBici^ b. t Ape worm- like head with u biiiciilcr-liko tall, from 
which its name is derived. Ic lies in the flesh, snrrouiKled by a cynl, 
which in thfi pig is about thft aiae of a hemp-seed, and thus is easily »«en. 
It RppcAr:' to be widely »prcad amongitt the pigs in Ireland, to the extent, 
it is Ktated,* of reiulvring at least 3 per cent, and probably 5 per cent, 
measly. The ct/sticcrci vl b«t>f and veal are much sniallor than those ot 
pork, and requiro close inspcctioa to discover them. 

Xow, whoii moat llius infcstftd is B&tcn in tlia raw or itnperfeetly 
cooked ntate, it gives riaa to the deTclopmcnt of tapoworm in tho atimnn* 
tary canal. The cyaticcrci, unless they have lieen killed, as tti^y can be 
by the meat being well cooked throughout, ehango their farrn wh«n they 
reach th« nlimentary ciiiial into that of tnpcwornis. Tli« r-yaiiffrffui of 
pig*8 flesh bticonies the 7'amia notium, and that of beef and veal lli« limia 
tnedio-eaneUaUt. 

Far raoro sorious effects are produced by meat infested with another 
parasite — the TVu-hina fpiralis. This animal has been known and de- 
scribed for aoinu yvars, but it baa only recently been rcaognSied as enpa- 
ble of exerting a iniscbievcuB action within the system. It was formerly 
noticed that the animal wag oocasionalty come across, as it were acoi- 
dniitnlly, in the courao of anatomical dissection, and it oonid not bo 
leariU that there was anything to betray itaexistence in the individual 
during life. It was therefore looked upon aa a hamilesa parasite, and 
rather simply in the light of a dissecting-room curiosity than anything 
else. In ISGO. however, ciroamaUncM occurred which led to th« dis- 
covery that this aniinal was tiot at all times the iniioctiut or harmWiut 
guest that had been fonnerly supposed. iJricfly slated, tho circumstances 
that brought thia to lijfht were thvso: 

A robust maid -Kcrv ant, ag<-d twentr-four, was admitted into the 
Dresden Hospital, January 12, 18^0, under Prof. iOenker's oare. .She had 
bnen ailing sinee Christmaa, and confined to bed since New Year's Day. 
Bernmptoms pr««cntod sorno resemblancic to typhoid fever, and, in the 
•bsMioa of other iudicationa, were at linit put down to thia malady. Nion, 
however, a new train of sytnptams becsine developed. Tho whole mus- 
cular system became the soat of great pain, which waa much incrcaaed 
by the slightest movonrant. The patient was Ronatanlly moaning. The 
anna and legs wore drawn up, and oould nut be extended on account of 
the agony which the attempt induced. Inflammation of tho lunga now 
supervened, and death oocurred on the 37th. A pofl-tnortfm eaamina* 
tion rorealcd th« existence of vast numbers of TrichtticB in the muaclea 
in the noo^enoysted elate, and diitcloaed the cause of the patient's anoma- 
lona symptoms and death. Inauiry was now sot on fool, and it was ascer- 
tained that, four days before tho girl was first taken ill, two pigs and an 
OX had been slaughtered at the house of her master. Some smoked ham 
and aausago were (ortunati'ly obtained by Prof. Zenker, which bad been 
derived from one of tho pigs that had been killed, and an examination 
diowed that the flosh was infested with TVickifta in an eneysted aiato. 



*Prof. Oamesa'a eOBkiniuiieaUoD in the •' Fifth Bsportot the HsdioaiOSoertetba 
Privy Coaacil," 1tW3L 
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Shoo this om« oworred otb«n hare been noticed, more parttcalarly 
in Germany, ia whiob tba eSeots of the TVie/iiiux were racoR^niied in 
their triio light. Id 1603 aoatastropho liappcnad «t HclnUldt, in Prussia, 
which nroused universal ftUention, «nd «xcit«d ft grnat deal of uneasiness 
in England as well as abroad. Une hundred and three persons, mostlr 
nen in tb» prini« ot life, sat down to a festive dinner ordered at an hot*!. 
Within a month more than twenty, it is stalvtl, had died, and tnoit ot the 
others wore sufFerin;^ from the effects of the parasite. The roiult was 
traced to some smokod sausages, which bad been made froni a pig that 
had been notioed to ba out of condition, and happened to bo slaugntered 
far food by mislalce. The 7VieAin<x wem diacovered in the muscles of 
those affeoled, and the aauiia<^a that remained, and the meat from which 
they had been prepared, were found to be swarmin; with the parasite. 
After this, peopio naturally became frightened to eat German sausogea, 
■nd intipnotOTS were appointed to examine the meat before being used. 

The whole projrro" of the affection is now thoroughly known. When 
meat is oaten containing TVfoAtfup, if the heat employed in oooking be 
not sLifGcient lo dr^slroy the life of tbe anima), symptoms berin to snow 
th<:mHelv,-s in a fdw days' time The first effect notieeable la irritation 
of the alimenlarr canal, manifested under the form of vomiting and diar- 
rbu»i. On roscJiinf^ the stuinaoh, the capsule in which the parftsile is 
Dontaincd becomcis disMolvod. Thus liberated from its previously impris- 
ooed oondilion, and finding in the inteotiiie s favorable loonlity for its 
growth, the animal increases in size, and in two or three days attains 
throe or four times its orieiiial dimensions. It may now be discerned by 
ttie naked eye, lookini; liae a small piece ot fine thread. The aczes aro 
diatinot, and the female gives rise to a large progeny — from three to five 
hundred, it is said— of little ones. These at once begin to migrate front 
the alimentary oanal. They straij^htway pierce the walls of tbe intestine, 
pasa through the peritoneal cavity, and spread themselves throughout 
the body. Kow it is that febrile symptoms become established, and 
that thoy pniduce the turrihla sGTection of the muscular system which 
forms so striking a featuro of the auffcrcr's complaint. Proiu the state 
induced, the stroageBt person mar be carried off in the course of a few 
weeks' lime. Bat shoald the patient survive the first ofTocts of the para- 
«te, a eyst is developed around it, and this, in the course of time, be- 
comes calcareous. Thus imprisoned, the animal seems to be {x-rfcctly 
harmless, and, apparently, nay remain for years without further betray- 
ing any ovidonoo of its existence. It is only, indeed, on reaching the 
alimentary eanal of another animal that it occasions any further mischief, 
and then ocoura a repetition of what has been described. 

IVichinat have been discovered in the flesh of a variety of animals — 
birds, and frogs, as well as mammals; but the pig is the animal that is 
nest frecjuuntly found to be infested. Whilst in a free state within the 
muscle they may be scarcely susceptible, or even unsusccptiblo of detec- 
tion without the aid of s microscope. When first encystuil, also, from 
the transparent J of thooyst they are not eosilr seen, but when (.'ulvtficution 
«f the oyat has otvurred they are readily recognizable, and appear as 
white speoka, or like little nils, lying amongst the muscular fibres. With- 
in the eyst the minute thrcad-liko worm lies roiled up after a spiral fash- 
ion; honoM the qualifying adjuni^t (s)>iraii») applied to the generic name. 

As a point of practical importanoc!, it may be stated that neither salt- 
ing, smoking, nor moderately healing, affords any security against the 
development of the trichinoua diseaae from infested meat. Exposure, 
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however, to the tempertture of boiling water cffcctirclj kills the ftnima], 
but it ta obvious that the tflinp«ntture must be rnis«<l tlirougbout ertrj 
particle of the ini^at to ensure that it \a rendered hartiilcsi. 

Other parasites are ciicountcrcd in the vificcral orguos of animals, 
but the CjfttieerH and JVifJiinte are lh« only ones, us far as is known, of 
a hurtful nature, in an aiimeiitary point of view, that iufeat their jCuA. 

b. There are various diseases of an acute infectious nature and m&li^ 
nam tvpu, xucb, particularly, ns riiiderjicHt, niitlirax, and pleuro-pncuitin- 
nia, to which animals are subject. Can the meat of aniinaU that have 
been thus affected be e&ten without producing injurious consequences? 
Tbo idea of it i* rcputeive, and, atrangcly, the answer to the question 
cannot be given in such a manner ns our preconceived notions would lead 
us Ui expect. The conOicting opinions of various personet on this point 
show the amount of uncertainty that exists witli renrd to it. 

The (iiseaso) of live stock in relation to the public supply of meat for 
nliniDntary pHrp»>i>!i, formed tlin nubjci^t of invi^xti^ation bv Profemor 
Uamgee for ihc t'ifth Report of the Medicjil Oiliocr to tlie I'riry Council, 
published ill 1803. From the evidence before him. Professor Gatnge«^ 
nnplcosant as it may sound, arrived at the conclusion tliat as much as odm 
fifth of the common meat of the country was then dertvsd from animam 
killed ill a state of di»6niic. It is difficult to obtain complete and preotsal 
datft on such a point, but whether the escimaio be correct or not, it may 
be taken as showine that a larg^e amount of diseased uicnt was coiisumod 
by the public This, however, included nil dixons^^, and it is positively 
known that some need not bo regarded as de[uriviDg the meat of nhole- 
sotnenoss as food. 

Animals killed in the early sta^ of the simple inOnmmutory affections 
may be safidy eaten, and also, of course, those killed by or aa the result 
of some accidental injury. But what in tbe evidence for and against the 
deleterious ncss of meat when a contagious poison has existed in the 
ay stern ? 

On the one band, it in stated, as an authuntio fact, that durinjr the 
prevalence of tbe cattle plague, or riti€ffr}>i-fi, in England in ISGfi, large 
qusntttieJt of the meat of animals killed in all staffs of the dimeaae were 
eaten without being followed by any ill effect. The same absL>tic« of 
ill effect is also staled to have been observed after the consumption of 
meat derived from animals affocled with anthrax and epidemic pleuro-a 
pneumonia — other virulent contagious diseases. It is even asserted tha^l 
when the «(<y)p# murrain was prevalent in Bohemia some years ago, the 
carcases of infected animals that had been killed and buried by order ot 
tile Government were dug op and eaten by the poor without any injury 
being lustained. 

On the other hand, instances havo been placed on record where the 
most serious consequences have arisen from the omptormcnt of meat of 
this kind. A marked case in point is cited by Mr Simon in his report to 
tlie Privy Council above alluded to.* Ho adiluoes it as conclusively 
ahowing that under some circumstances human life maybe endangered 
by the use of cooked meat derived from an animal affected with anthrax, 
and stales that iho aficount of it was cominunicatcd to liim by Mr. Keith, 
Senior Surgeon to tho Aberdeen Royal loGrmary. Subjoined are tba 
main particulars. 

I 

"rUlk Bepattof the VediealOS«ettethePriT7CMiiicIl,p, !& 1M8. ^^ 
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During tli« Brst wocic of N'ovombor, 1S40, • two-yea r>ol<) heifer, at a 
t»no io Abenltiensliiro, waa clt>llervt^d to bu unwuJI, and was alaughierMl 
bj tho ploD^hiuaii, aidod by a noiithboring blaukamith. A portion of tlio 
animal was saitctl down, ami another appropriated lo imtucdialA ua«. A 
picoc o[ tbu Ifttter, wfaiuh appeared quite fn:ab, and about which tlicrvwas 
Bottling wrong to b« Men, was coolcod next day in a pot of broth for tho 
diuiier of tho family, which conwsted of eleven persons. Of the eleven, 
two did tiut partake of it, and these remained wt-ll, whilst the nine who 
did partake of it were soonseizod with snch alarming syniptonisof poison- 
ing that a medical man was at once called in. Two Uie<J mid itio others 
recovered. On the 12tb of Movember both the ploughman and the black* 
smith wore admitied into tho Aberdeen lioyal TnfimiBry, suCTering from 
plilcgmonous crynipuUs of tho ann. Tho olTal of the animal was cast 
upon a tlung-heap, to which two swioo bad access. They ate it freely, 
and were both takon ill and died. 

Tho data in this case stand quite complete, tho ill effects having been 
tractd to the infoctcd animal. More frequently it is only the ill effects 
that are ob»orv«d, without iufoniiatioii being procurable regarding the 
animal from wbioh the meat was derived. For example, instances have 
been from time to time noticed, and some few have been placed on record, 
wliere a number of puraons have eufTvred from symptoms of irritaut 
poisoning after partaking of meat that has been purchased in a casual 
way, mi^at, it msv be, that has presented no visiolo signs of unwhole- 
Mmoncsa. Pork is known to be more likely to produce such ill olFccta 
than other kiiitlji of meat, but perhap.4 something in this ciuie may be du« 
to the unwholesome food on which ibe aiiim&ls are often fed. 

U baa been suggested that the prevalence of boils and carbuncles may 
bo aomotimos attributable to tho unconscious consumption of meat from 
diMaaed animals, and some statistioa have been adduced in support of 
tfaii view. The flesh of animals affected witti a certain disorder is specili- 
oally stated to have the effect of pn>ducing oarbunclea. Dr. (now Sir 
Robert) Christison asserts * thai tho solids and fluids of animals suffering 
from a gangrenous earbuncular disorder, denomin^t«d MUzbrand in Ger- 
many, and analogous to the PuatuU maliyne ot the French, are rendered 
ao poisonous, that not only those who handle but those who cat tho fled 
are apt to suffer sevoroly — (he affection thus produced in man being some- 
times ordinary inSammation of the alimentary canal, but most coinnionly 
an eruption of one or more large carbiinolas, resembling those of the 
original disease of the animal. Dr. Livingstone, in Lis " Missionary 
Travels and Itcscarohes in South Africa," p. 13fl, 1)157, speaks of the oc- 
ourrence of malignant earbuncle. uallod Knatai or Oetonaa, as a ruult of 
eating the flesh of diseased antmaU. 

X^kiog, therefore, at the evidence before as regarding the effects of 
AODSuming meat derived from animals auffering from infcotious disease. 
It appears that diametrically oppoitito nuiuUs lutve been observed. Itmay 
be concluded that soma kind of subtle poison exists, and that this may 
beconto neutralised or destroyed by the process of cooking and digestion, 
but why suoh an event should occur in some cases and not in others, is 
indeed difficult to understand. Pmcitinally, however, seeing chat serious 
oonaeqoonces nui>f ensue, it is ouly right to look upon ail such meat as 
nnaafe and unfit for human food. 



* On PoUoiu, p, 038. Ediabuigb, IBiG. 
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c. Meat tnny be rcnderod uiinboIeaoinQ b^ oontaminAtion widi 
drug or noxious Agenl Kdminutcred or consttmed during life. 

Many extnnplcs of this havo brcn known. Th« following ia a etriking 
one, biMtring on conLaininn.t:oii l>yAi]rU}; ■dminislered an a ivnwilinl ag«n( j 

Er«vious to >ilaught«nng.- It is quoted by Professor (i&ni^ee and retat«dj 
y Dr. Kr«)utx«r !n lU« Cenfrai ZtitHHf /tit di£ geMmmUVet^riutirinedi^ 
xtnJ'Qr \i}5i. "Throobundrod and one pcnons partook of tbc Hob of 
an ox tliat had bocu trcaUid during life wiih Lhe itotnsaio-tsrlratD of an- 
timony. Of tbeitc, one buiidnid mil seven suffered from violent vomit- 
inft, purging, etc, and motheni that vtrv suckling children noticed violenb^ 
eiFcctson their babit-s. One of tbo sffi'dcd persons died, and the cause ( 
tlie attaok was deinuiiiit rated by chemical niinlyeis of the flesh, and of tl 
contents of the stomach and intestine of the person that sucoumbed.' 
Thia person had «aten only half a pound of the meat. Pigs, dogs, ami eata 
that partook of tbo meat also suflored. Somo of tho m«al woa given to ft 
magDie and it died." 

lhe flesh of cattle ia aometimes rendered poisonous by tiie food con- 
sumed, without the animals thcmsclvea being aSoctod. Kor instance, it 
is known that cattle fed in some of tho districts of North America oannot^ 
be eaten without giving rise to violent avm^toms of puiaunin^. The fleshl 
of hares, also, which have fed upon the ithodadcmtron chryaaiUtteinum is 
eonsidored to be poisonous. 

2. UnwhotaomeMu of meat arising from (kcotnpositicn. — I>r. Chris* 
tison says: "the tendency of putrefuction to impart deleteriouH qualities 
to animal matloni originally wlioK'nomo has long been known, and is 
quite unequivocal. To those who are not accustomed to tho use of tainted 
meat, the mero commeacemont of decay is sufficient to render meat insup> . 
portable and noxious. Game, only decayed enough to please the palat«j 
of the epiours, b^s caused severe cholera in persons not accustomad to 
eat it in that atste."* It oaooot be said, however, that even putrid meat 
is poisonous to all, although it may prove so to many. The effect of 
habit would appear tOL confer some tort of immunity, judging from the 
•CCOUDt* that arc given of the state in which meat is eaten in some ooun* 
triu. "The American Indians," says Wilkes, "all prefer their meat 
putrid, and fre<juenlly keep it until it smells so strong as to be disgust- 
ing. I'orts of tbo salmon thoy bury undorground for two or three months 
to putrefy, and the more it is decayed the greater dniicary they eonsidopj 
it. t Simmonds nlxo itates, with rL-forenoe to the food of the Green- , 
landers, that " the head and Hna of the seal are preserved under the gross 
in summer, and in winter the whole seal is frequently buried in the snow. 
The flesh, half froxen, bslf nutnd, in which state the Greenlanders term 
it mikiak, is esten with the Keenest appetite." 1 Kotten fish, we are also 
told, is used by the Burmese, Siamese, and Chinese us a sort of condi- 
ment, without any bod eSeot being produced. 

Cooking doubtless neutralizes, to some extent, the effect of decompo- 
sition; and tho secretion of the stomach (gastria juice), with the strongly 
sntiseplio properties it possesses, will tend to prevent any further ad- 
vance of ordinary decomposition as soon as tho food reaches the stoinaoh. 
Notwithstanding th«se salutary influencea, however, experience shows 



■ On Petsona, p. <». Bdlobiiiiib, 1840. 
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list tlic rMiisting power onjoyed by thos(> AcflUBtoned to our mode of lif« 
is not aul11cit>nt to allow mcftl tAiiitcd with ctooompoflition to bo «onsuEned 
without jucurriog' k risk of more or loss Mvere gaslKHintsitinaJ ileraiigs- 
laeiit, if nolhitig more, being tet up. 

In addition to meat boiii^ rondi^red unwholesome by ordinary putre- 
faction, it Boni«C iinoii bvoumea ito frum undergoing, durini^ tliB pruoeiut of 
curine, another kind of dcc-ora position. Mi'at rendered noxiaun by tliis 
iDodined and peculiar form of decomposition may prcacnt no marked ax- 
tcmal siffna of beini; un wholesome, and thus is produced s very eerious 
sonrca ot danger. The cKatigo Ka» bcrn capiicially found to occur in tho 
■ausaffci cured by drying- a,iid jiiiukiiig in Uenuany, and many fatal re- 
anlta hare b««n occasioned therefrom. Bacon, ohe«se, and other kinds of 
animal food hnvo bcou also noticed in a similar manner to bccmnc dctcCc- 
rioua. Thv nutura of the poisonous principle is uot prucisclv known, but 
it is generally believed to consist of an acrid Fatty acid. The syinplonu 
produced ar« those of severe gastro-intvstinal irritation, followed by ner- 
vous depression and collapse. Dr. CbriHtixon'a work od " Poisons ' OOD* 
taina a collection of panioulara bearing on tbitt matter. 

Poi'LTRT, Gams, a'kd WiLD-rovh. — Next to mamnuJs, birds are of 
the moat importanco to us in an alimentary point of view. Aa far as is 
known, theru is no bird, and no part of any bird, nor any bird's egg, 
wbicti rnay not be safely u»ed as food, ll must be stated, however, triat 
some birda are rendered poisonous by tbo food which thoy bavo oaten. 
The pheasant, for instance, which feeds on the buds of tbo Citlmia Uui- 
fiAia in North Amcttcii, iei d<^emcd poisonous during the winter and 
sprine- It is also well known that the Amahcan partridges sent oTer here 
have oecn sometimes found to ponsess poisonous properties. 

The fleah of birda differs from that of mammals in never beiog mar- 
Ued or hnring fat mixed with the muscular fibres. 

Domesticated or tame birds, such as tbe eommon fowl, turkey, 
ffiiinen-fowl, duck, and goose, fall under the denomination of poultry. 
Under the head of gamu a limited number of wild birds are included, 
and particularly the pheasant, partridge, and grouse. Wild-fowl com- 
prise untamed aquatio birds. Tboro are many other edible birds, in- 
oliidini^ especially tlio gmaller ones, which cannot be grouped under 
either of these heads. 

The flesh belonging to different birds presents coDsidflfsbte variation 
— in some bein^r white, and in others quite dark-colored. It also varies 
in difTcreiit partsof the sitmo animal, that on the wini;s and breast being 
whiter, drier, and of a mure delicate taste than that on the legs. On so 
eount of the legs being higher ilavored, they are preferred by many. In 
tiw blackcock the layer of muscles forming the outer part of the breast 
is of a dark brown color, whilst the deeper part is white. To a less ftX> 
tetit a similar dilfercnco is also obaerved in many other birds. 

llio fowl, turkey, and guinea-fowl amongst poultry, which form 
wbitc-floshed birds, stand in a very different position from ducks and 
geese. The Hcsh of the former is delicate-flavored, tender, and easy of 
oi^oslion. It also possesses less stimulating properties than ordinary 
neat, and ia thus well adapted for the delieate stomach of the dyspeptic 
and invalid. Tbo flcah of tbp lutlrr, on the other hand, ia harder, richer, 
or stronger tasted, and far more difficult of digvstion. It is therefore 
to be avoided wher» weakness uf stait)a<:h exists.. 

Tbe fattening of poultry for tbe table forms in some parte of (b« 
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country kh extensivs bnncb of imluHtry, and iho improvement that U 
cffcotod in the i^uKlity, cquallv as tef^ards teudoruess and flarvr tta size, of 
the bird is exceedingly striking- ExcrciBc is unfavorablo to fatty de- 
posit, and wild birds, unless it should happen cliat thity ke«p at rest, are 
not likely to bcooroo fat. Duraesticat«d birds, alao, that are allowed to 
run about do not become fat to the same extent as those coii6ned at rest. 
The art of fattonioc coosists in keeping tho animal at rest, and supply- 
inj; it with an abundance of an apprvpriute fditeiilng food, mid it is sub< 
j«otcd to this process for a few weeks before it is required. It is found 
that (he animal ill a sexleas state grows to a larger size, fattens butter, 
i» more tender eatinj^, and liner lUvorcd tlmii uue in which tlic sexual or- 
gans exist {nifJe p. 9ll). Improvemont for the use of the table is thus, 
efleeted by castmUon and spsyiug. For the prouer elTect it is neeeasary ' 
that the operation should bo performed at an early n^c. The capon and 
poulard are the result, and their supi-rior qualities arc well known. 

The tiesh of i^ame contains a siiiuller amount uf fat than that of poul- 
try, and is regarded as posscsaing more strengthening properties. It i< 
also tender and easy of di^stion, and possesses a niaruod but delicat^J 
fiavor, which inoreotea by keeping. Tbo aromatic bitter taste, for ia- 
Btance, of the grouse is more pronounced after the bird has been hung a 
little lime than when eaten in a fresh state. The flesh about the back 
poKscssoe this flavor in a higher degree than that elsewhere, and hence 
this psrt is often selected as a &on»g bouefit by epicures. Kaeh kind of 
bird )ms its special Havor, and thus oonsiderable variety is presented. 
The flavor of the partridge and qusil is exceedingiy delicate, and so also , 
is that of the snipe and woodeock, but these Inttcr birds are richer. J 
From the qualities possessed by it, game is tempting tv the appetite ot\ 
tba invalid. Its easy digeitibility renders it further well suited for a 
weak slomaoh. It therefore forma a valuable article of food for the sick 
room, and is often found (o be belter borne than poultry or meat. It 
Riay, bowever, prove too rich; and to obviate this, as fnr as po.uible, th« \ 
bird should ba kept long enough to secure tenderuess, and tbe breast 
only should be estcn. 

Wild-fowl requires strong digestive power U> dispose of it. Its flesh 
Is close and 6rm> lis taste also is strong, and often of a ^b^y uature — a 
clinracter which becomes more pronounced by keeping, so taat the bird 
is at ita beat when in a fresh state for eating. 

The pigeon and many other birds are eaten whicb do not fsll under j 
the head of cither [loultry, game, or wild-fowl. The flesh is usually tcoder ' 
Ui proportion to the smalliiean of tbo animal 

The flesh of the rabbit and the hare more resembles that of poulUy 
and game than butcher's meat. It is characteriicd in each case by the i 
small quantity of fat it contains. That of the bare poi>s«i>ars to a marked 
extent savory and stimulating properties, of which the flesh of the rab> 
bit is comparatively void. So far the rabbit would form suitable food for a 
delicate stomach; but, although tender, its fibres are close, and it cannot 
be rt-gsrded as pouessing Che digestibility belonging to many other kinds 
of attimal food. 

Fisn. — Fish is an important artielo of nourishment. A very large 
nuinbur of different kinds of it, both fresh water and salt water, ore oun- 
Bumcd, giving great variety to this kind of food. The amount that 
must exist in (he vast waters of the ocean may also be regarded as 
rendering the supply inexhaustible In sttrnc plaecs it constitutes by 
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nec«uitjr tbe oliief or sole sust«iiftne« of the people, who sre IwiiM rt^led 
Ic/U/kyopAajfi. Tfao inhabiUnte of the tnosi oorthcrn puis of Europis 
Asia, and America, where it is too cold for any of thn hif^ber forma of 
T«g«tAtion to grow, are tnaioljr tlcpeiident upon food of which the cb!«( 
portion coasists of fish derired from the sea. In Siberia, lisb after bcinff 
drieil, is ground into powder, and forinod itilo a substanco which ia uswl 
iiutcad of bread. Fulrid fiib, wc arc tuld, la even ibe favorite and ordi* 
narv food of soinc tribes. 

Although from titiie immemorial Gsh has fomwd an article of food 
note Of lau oonoamed by mcwt people, yet many prejudices used to exist 
with r€]|rard to it. TIiq Egyptian priesu wrrc forbidden to eat li»h of 
any kind, undor tlin idea that it increased the sexual appetite, or that il 
WIS the cause ot leprosy. For the latter reason the people also were 
forbidden to eat 6sh not covered with scales. In the writings of Mosm 
it is stated: " Whatsoever baUi fins and soatcs in the waters, in tho seas, 
aitd the rivers, Ihein slitll ye eat. . , . Wliaisoever hath no fins or 
soaleain the waters, that shall bean abomination unto you."* Rightly or 
wrangljr, English history says that licnry 1. got a surfeit, and died from 
eating too heartily of lampreys, a food against which ho had hpen ohva 
cautioned. There docs not apprsr to be any sulwiantial foundatioi), 
koHfirer, for the belief that formerly prcvailnil; for the lnmpr«y and tho 
ttargeon also — another Ksb without scales — are now extensively eaten by 
»omii communities without any bad o&eots. 

If present experieiioc does not permit any basis of selection being 
given, It does shuir tbst fiah is not invariably froo from poisonous proper- 
ties- It is especially in tropical clinnates where poisonous fish are ea- 
countcrod. Some ara poisonous at all times, others only at ecKain sea- 
sons. Individuals of ocrtaiti sp)^cic8 may bo poisonous, whilst others 
of the same species, that are not to be distinguished by any external 
characters, are free, it is stated, from deleterious properties-^ eircum- 
stanoc which renders the eating of £sh in such countries not without 
danger. Some i^ersons, it is alsosaicl, escape, whilst otliers are injuriously 
affected. The symptoms produced \ are sometimes allied to those of 
cholera. Sometimes an eruption, often resembling nettle-rash, is occa- 
sioned, and, il may be. various nervous disorders, as trembling or con- 
vulsive IwitL'lieit of the limbs, |>aralysis, and stupor. 

It is not dchnitoly known to what the deleterious cSocts of tlio 
poisonous fish an* to bo ascribed. Thoy have been variously rorenrd to 
tbe aliment on which the nnitnals have fed, to their l>oing in a diseased 
State, to decxtmpositinn, and to idiosyncrasy on the part of the person af- 
fected. A fish is said to justify suspioion " if it has attained an unusu- 
ally largo sizo, or is dostituto of the natural fisliy smell, or has btaolc 
teeth, or if silver or an oniou boiled along wilb il becomes blaolc; but all 
these teats are unreliable." 

As nn article of nourUbment, fish does not possets the sstisfying and 
stimulating properties thst belong to tho flesh of quadrupeds and birds. 
Still the health and vigor of the inhabitants of tishing townis whore fish 
uay form tho only hind of animal food oonsumed, show that it is capable 
of eontributing, in an effective manner, to the maintenance of the body 
under active conditions of life On account of its being less satisfying 
than tneat, the appetite returns at shorter intervals, and a larger quantity 
is required to be consumed. 



•htuMem iL t-U. 



fPneiiaottFooilBiulDtet, p.861 IMH 



A TBBATTBB OV rOOD AlTD DreTETtCS. 

Dr. Davy mj's: " If we give oar Attention to oliuwed people — cUflsed 
aa to cho quality of food iboy principally subeist on — w« sb&il liud thab 
the ichthyophagous class are egpGcially Etroii^, lioaltliy, and prolific. In 
no oth«r clau tiian in that of fiahcra do we ae« larger familiuit, handsomer 
women, or more robust and active meii." * 

As a less stimulatinfr article of food than nwat, fish patMuei valuable 
properties in a therapeutic point of view, and is constantly b«inf{ advao- 
tagflously cmploye<l wlicii tuo powers ar* loo weak for the stfonger kinds 
of animal food to L>c borno. 

The Bcfih of some liali is white, and tliat of others more or less red. 
The former is less sltmiilatin^ and iigiiter to the stomach or more easy of 
digestion than ihe latter. 

Amongst the fish bavinf; mhito ScbK arc the whiting, haddock, cod,, 
•ole, lurbot, brill, plaice, flounder, etc. The flesh euntaina but little fa^^ 
u tiio following uiialyais will show. The fat existing in the animal is es- 
pecially accumulated in the liver, and in the cod-fish, particularly when io 
•euon, the liv«r ia enormously gorged with oil. 

Compoiition of White J^h. 

Kitrogenous matter, 18.1 

Fat, i.9 

Saline matter^ 1.0 

Water, 78.0 

100.0 

The flesh of the salmon, particiilarty, presents a strong contrast in colot 
to that of the (i*h above enumerated. It approaches meat in redness, and 
is regarded as approaching it also more closely than other fish in nisiain- 
ing properties. Fatty matter is incorporated with the mii»cular fibrca, 
and there is also a layer of auperfiuial fat beneath the skin. This is mor*l 
abundant in the abdominal or thinner than in the dorsal or thicker part 
of the animal — hence the richer Havur, and Ihiireby the preference gtveo 
to the former for eating. 

CornpotUion of Saliixon. 
Nitrogenous matter, IC.l 

Fa^ e.6 

Sahnc matter, 1.4 

WaUr, ?7.0 

100.0 

The mackerel, eel, herrtRfT) sprat, and pilchard are other lish oliarao< 
terized by the presence of fatty matter incorporated with iJie flesh. Thus 
it is that theee fish are richer and lese suit«d to a delicate alomach than 
the white £sb. The eel especially is rich ia fat, as is shown by the fol- 
lowing analysis from I^ttiiehy's table: 
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^^^H Ccnipotition of £^, 

^V Kitrogfluout iiiB,ttor, 9.8 

■ F*t, 13.8 

^B 8ft.linc iDAttur, 1.3 

■ Water, 75.0 

* 100.0 

pA^sn^B Bn*If ais givos % siill oonaidoniblf larg«r qusotity of f«t, ibiu: 

Composition of Edt Derived of the Non-edibU Portwnt (Pay«n). 

^m Nitrogenous ni&tt«r, ...... 13.00 

B Fatty matter, 23.88 

^B Uin«ral matter, 0.77 

^V Noo-niCTOcenoua matter and lou 0.30 

■ Water, e&OT 

B 100.00 

Of all 6sh the whiting naf be re^nled as the most deltoate, tender, 
eaajr of digestion, nncl least likely to disn^rrcA with a weak Dtomaoh. It 
i» sometimes stvled thechioken of the Tish itide. The haddock is some- 
what closely allied but has a firmer textun?, and ia inferior in Saror and di- 
Mstibility. The koIo is a tondorand (l!);<uitih]« fish. It also has a d«I!cat« 
flavor, and deservedly- enjoys a high reputation as an article of food for the 
invalid. The flounder is tight and easy of digestion, but insipid. In all 
caaos whont fi«h ia repaired for a w^ak stomach, cither boiling or broiling 
should constitute the prooess of cooking. Frying is objeotioiiable on ao. 
count of th« fatty matter used rendering the riafi ricli and more indigcalible. 

The cod-fish is far from po»seasing tlio digestibility that is enjoyed by 
tnost other white fish. It varies in quality a groat deal, but some of it is 
cxoftcdirigly hard, tough, stringy or woolly, and indigestible. I believe 
it to bo a more trying article of food to the stomaon than is generally 
oredited. When reputed to be in good eonditton, or in season, the Sesh, 
which is armnired in flnbcR, bocomea opaque on boiling. Th« juice bo- 
twecn the flakes alio undi;rgo«s alteration, and produces a layer of white 
ourdy matter, apparently consisting of coagulated albumen. When out 
of season, this white curdy matter is absent, and the flesh remains, after 
being boiled, semi-transpamnt and bluish. In this state it is evidently 
not so nouriahing, hut being mora watery and soft, I believe it is more 
easy of digestiou. Indeed, some few instances have fallen under my 
notice where eating what would be called cod-fish in a state of high per- 
feolion — that i.i, cod-fUh in a firm, fisky, and opaque state after being 
boiled — has been followed by on nttnck of indigestion. 

Crimping increases the tirmress of the fiesh, and is often employed En 
the ease of cod-lieh. It must bo ofTocted whilst the muscular fibres re- 
tain their vitality, or before rij/fw mt)rt« basset in. The fmli when caught 
IS struck on the head, niid afterwsrd a number of transverse incisions 
are made. It is then immersed in cold water, which occasions a strong 
oontriiction of the musrular fibres, and causes the flesh to aKSume a firmer 
state than would otherwise be the ease. It is considered that crimped 
cod is not only firmer, but keeps longer, and has a belter flavor than that 
which has not been onmped. Rigidity or ftrtnneas of flesh being due to 
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riffor mortis, which passes oB in the course of lime, iu exUtcQCO in all 
Esb affords a tigti ol freshiioss. 

Tbe turbot for flavor is deservedly bcld in high estimation. It is 
finncr nnd richer, but loss digestible tban Otbor kinds of fist £gb, as the 
sole. Hounder, and plaice. 

Brill ia also an «xecllent fish, but U inferior ia flavor to the turbot, 
for which it 18 Bomctime? aubstitutvd. 

In both turbot and brilJ, tbo sJcin, on boiling, swells and assumes a 
^latirious cbarnctAr. This is cntcn us a choice part, its appcAranee 
vrould lead to the sbppoaitiou of iis being oasily digestible, but. whether 
on account of its ncii flavor or not, it appears to bo more apt than the 
lleali to disBgroo with the stomikcl). 

The sturgeon is a fish thai ia not much eatep in this country. Its 
Qesli is loolcM upon as presenting some resemblauce ia taste and cliar- 
actor to veal. 

mie quality of tiali as an article of food is iufluenwd by the act of 
spawning, and presents considerable variation at different periods. It is 
just provious to apavrning that tbe animal is in its highest state of per- 
fection. Its condition alcof^ether is then at its best point. Thoanitn&l 
is fatter than at any other period, and of a richer flavor fur eating. Dur- 
ing the process of spawning its store of fatty matter is drawn upon, and 
it boconicH poor, thin, and watery or llubby. It is now said tu bo "out 
of s«ason,'* kiid tcquiit^K time to arrive in CDiiilititiii agntn. In fiith like 
tho cod, where the fatty matter accumulatea specially in the liver, this 
organ presents % most striking diSerenoe in volume and oanditioti before 
and after npawning; whilst in such as tbe salmon, herring, etc., wherv 
tho fat is dispersed amongst tliu flesh, itislho body which allords the chief 
Svidcnce of ofiange. As the salmon enters the rivers from the sea, for tbe 
purpose of aseonding them and depositing its sp«wn, it is plump and well 
provided with fat. Units return trie contrast in its condition is very great. 
It is now so exhausted and thin as to be looked upon as unlit for food. 

Young lish which havo not arrived at an ago for spawning do not 
present any variation, but are always " in season." 

After the operation of castration and spaying, it boa been found also 
that fish maintain a uniform condition. The operation has never been 
practised to any extent, but an account of it has been given by Mr. Tull 
tn the " Philosophical Transactions'* for 1754- The object of its original 
perforinanco ap[)eari to have been to prevent the excessive increase of 
risb in some ponds where the numbers dia not permit any of them to grow 
loan advantageous size. Not only, it is staled, was the desired result 
attained, but the fivh that liad undergone the operation grew much larger 
than their usual site, were more fat, and remained always "in season. 

Tbe flavor of Gsb is much influenced by tho nature of their food. In 
general, s«a-fish are better that have been caught in deep water off rooky 
headlands where the current is strong, than in estuaries and bays where 
the water is ahallow and the current weak. As regards fresh-water fish, 
tbosn which have been obtained from deep lakes or ponds with clear water 
and a rocky or gravelly bottom are fartiu]>orior in flavor to those obtained 
from sfaalluw water on a muddy bottom. Ilie earthy taste of the latter, 
indeed, may be so strong as to render them also uneatable, but fish 
bred in sad) water may bo deprived of their unpleasant flavor by being 
kept for aomo time, before being killed, in ponds of clear water with a 
gravelly bottom. 

With refersooo to the edible qualities of fish, Dr. IHvy says: "Aa 
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to individual sp«ei«s, wbeibcj of sea or frc»li--OTatcr likh, there aro notablo 
differoiiccs and peculiarities, some depending on tlie speoies, some on the 
quftlities of th« f«ed. Of the first wa have iiiBtanctfa almoiit without nuin- 
l>er, iiiaatnuob as nlmost encli kind has Mome diatinotivc peculiarity. The 
delicate smelt has the odor of the oucuiiiber; the grarling of thjrmo; 
some of lliosc of t)i« tkoirtlifr fBinil}* abound in blood, have a conipara- 
tivcly high temperature, and dark-colored rousvka; othcia, as those of the 
6alitke,oi nhitdi group thu whiting is otic, have little blood, at least fow 
red corpuscles, have white musoleii, atidarodelioalcly tasted; some, a> the 
common ray, and most of the order of cartilaginous fish, bavo a muscular 
Jibre of mucti firmnosH and power of rosiiitaiice, yielding and becoming 
tender from keeping, and ooiisetjucntly, contrary to the general rule ap- 
plicable to fish, they should not be dressed fresh; and other differences 
might be pointed out: one kind abounding in oil, u the pilchard, her- 
ring, and eel — the eel espeeially, and so luxcious in consequence— otb or 
kinds containing little or no oil, aa the sole and ray. 

"Of the influence of feed on the same kiod of Ssh we have striking 
examples, both ia many sull-watcrand frcsh-waler species. Of the former, 
how different in Quality is the herring caught oS different parts of the 
eoast; so too, of tnecominoii hatldock. What herring is equal to that of 
r..och Fine; what haddock equal to that of the Bay of Dublin ? Of freah- 
water fish, what a contrast there is between the lake-trout and the brook- 
truut ! — the one well fed, well flavored, of the color of the aalnioa; the 
other small, colorless, and insipid. What a contrast bettreon either of 
these and the trout of hog-w&tor; the latter black, ill-formed, and lU- 
ta*t«d. What a contrast, again, between the trout itdiabiting a stream 
in a fertile limestone dist rtct fed by springs, fluctuating Httlo, and the in- 
dnellere of ihe mountain-stream of a primitive country, subject to great 
fluctuations — one day a raging torrent, io a brief space run out and all 
hut dried up. As with other animals, whether beast or bird, domestic or 
wild, much, we know, as to their quality depends on tlieir feed, ita kind, 
and qusiiticy, and so with fish. Of these tiic paradoxical sturgeon may 
bo nirntiovcd as another and very striking example; by the Norwegians, 
nvo are infiirined by Block, it is even dvsigualed after the fish on which, 
from its flavor, it is supposed to have fed, as the mackerel- sturgeon, her- 
ring-sturgeon, etc. 

"Olticr circumstances besides food, no doubt, have lihowiae ao effect 
—all which anywise influence the health, such as climate, air, water, etc. ; 
nor amongst these should age be omitted. This last, in the instance of 
fisli, and of 6sb only, is little thought of at home; and it may be because, 
in our well-fished teas, rivers, and lakes, few lisli are allowed to reach a 
vary advanced age ; but not so In the tropical seas, where there is not tbo 
mine activity practised in the capture of lish; tboro it is not uncommon to 
be helped at table to an old fish, and to hare its hardness and toughness 
explained by one's exporienced host by reference to age.*** 

The tur6ot is a lish which improves in flavor and tenderness by keep- 
ing for a little time bpfnro being dressed. Trout and salmon c«nnot ba 
sent to table too soon after being caught. Katcn immediately after be- 
ing killed, they possess a delieatc aiceet flavor which quickly disappears 
on keeping. It is thus impossible to have trout, in particular, in the same 
state of perfection at a distancu from the stream where they are caught 
as OD the spot itseU. 



" TiM Angler aod Hto Fii«ul, fa; Jelu Davy, V-D., P-Uft, 9. Ill Loadon. I8KL 
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Wh&t is fistled the roe af fish constitutes tho roproduotive secreting 
organs, which sttftin & very targe sixe, and rcrndflr thct aiiimiils i>zc>uedinj;r]y 
proiific. Tho hftrd roe buloii^ to the female, and is furmed fay the ovnrv. 
The soft roe or milt bclonrs to tho matr, and is formed by tho spermatln 
orgfan. Both are eaten. The parts belongipig to the fnalo cod are used 
a> a garnish to the fi»h whnii sprrrd. 

Caviare i» (h» hard roe at the sturgeon prcserired by salting. Ii is 
pretty extt-nsivoly employed &s aoonimon food in Russia, but iii thiseoun- 
try is consumed only oa a rcliab at tho tabic of tho rich, tho node of serr- 
ing it being on dry tosHt. 

Cod sounds represent the swimming-1>ladder of tlie animal. They are 
dried and eaten separately. Tho swimming-bladder of the sturgeon, in 
particular, also yields the Trell-knovrn article, isinglasa. 

The prooeue!* of drying, salting, amoking, ami pickling arc employccl 
for the pnisorvalion of lisb. Each process considerably lessens the di- 
gestibility of tho article, and fish so prepared are, therefore, uosuited for 
ibo dyapoptio and invalid. 

SiiELL-ri»[[. — Shell-fish are derived from both tho crustacean and mol- 
luscous tribes of animals. They ^t«Id a less nutritive kind of food than 
that which has been aJready considered, but must novcrtheleca bo looked 
upon as holding » positioa of considerable iroportaiioo >□ an alimentary 
point of view. 

Shell-Gsh, taken altogether, are more indigestible and apt to upset the 
ptomach than other kinds of animal food. 'Whether from idiosyncrasy on 
the part of the person affected, as is doubtless often the case, or from nox- 
ious properties in the particular animals eaten, shell-fish not unfrequently 
produce urgent symploins of derangement. Sometimes the aj-mptoms 
are those of gastrointrstiiiat irritation, as, for instance, nausea, vomiting, 
colic, orampe, and purging. Sometimes an eruptive disorder of the skin, 
and more particularly nettle-rash, is induced. So strong; indeed, is the 
tendency in some for such affection of the skin to be developed, that it is 
occasionally found nuccasary to scrupulously csdude shell-fish from the 
diet. At other times giddiness and other s.vtnptoms of disorder of the 
nervous system, as paralysis, coma, and ooiivultions, hare boon noticed, 
and instances of death have been known to occur. 

The cruataocuitH commonly eaten consist of the lobster, crab, crawfish, 
shrimp, and prawn. They are all regarded as ohoico articles of food. The 
flesh belonging to tbem is white and finn. 

Conqxmiion <^ the ISdHU PorHemt of Ihe Lohaler (F&yen). 



intngtDoiu tsatta-, 19.170 

Fi% matter, 1.170 

Ifinoml mattar, 1.B23 

Kon-nitrogcnoui nutter and loset . . 1219 

Water, 76.018 



BdltloUrul 



12.140 
1.444 
1,749 
0.354 

84.313 



100.000 loaooo 



Sywra. 



21.8M 
8.234, 
1.9981 
4.898] 

63,1 



100.000 
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The lobator ocoutii«a a hi^9r posilion in public estinution thaa the 
crab. Thu flnsh of the two is miicn aliks, but the fl&ror is dilTcrent, that 
of the lobster b«in^ the more delicate, and BppB^^n|.ly tbc l«aat likely to 
disagreo. 

The (emalo. or hen-li>b»t«r aa it ia oalled, is in special roqueat for 
DiakiDg sauce, For the iwke of the upawn or cf^g-s bclonnng to it. Th«ae 
are attached beneath the tail, and oomistof little round bodies. Thevars 
black in their natural stale, but become of a bright red on boiling. They 
are poitndod and mixed with tho sauce, and chus gire it after boilinj^ the 
doiiirpd red color, as well as some amount of flavor. There it another 
part inaide tbit aiiima! tvliioh bei'oinea of a bright red color on boiling. 
lliis ia called tbo coral. It coaaiats of the orar^, aad is used for gar^ 
ntsliinfr. , 

The flcab of tho lobster i» mainly found in tho tail and clawa. That 
of the claws is more tender, delicate, and digestible than that of tli« tail, 
which is firmer and closer. 

Tbo thorny or spiny lobster, or s«a-orawRsh, ts soni«tiin<>s substituted 
for the ordinary lobster. It eats much like it, but is, purhaps, rather 
inferior in Savor and tcndcrnesn. 

The flesh belonging to the clawa of the crab ia far less likely to dis»- 
frree with tbfl stomach than the soft partoontsined within the shell. This 
i* rich, and somewhat of the conaistenco of br&in-mattcr, ■ name that is 
often pupularly applied to it, althuu^h it really conaistaof liver. 

The branebeje, or gills, sometimes called "dead men's ringers," are in 
the case of both the lobster and tho crab carefully avoided, but there u 
no foundation for the notion that they possess any deleterious properties. 

Although an agreeable artiole of food to many, tho lobster and cn.b 
are not fit, on account of their diflicult digeatibilitV) for the atoniaoh of 
tlie invalid and dyspeptic. They also dissgrea wtth some persons pos- 
sessing an ordinary amount of digestive power: producing a sense of 
ireiglit in the epigastrium, nausea, and, il may be, votnitini;. A cut*- 
liMus eruption, and other urgent ayinptoms, have oceasionalty been pro- 
duced by tliese as welt as other shell-tish. 

PopuUr usages generally rent upon aonie substantial founilaliou, and 
the almost univerBal employ m«nt of vinegar and pepper aa an adjunct to 
the kind of food under oonsidcrat ion hasdoubtlosearixen from theadvan- 
Ugc shown byexperietioa to accrue Iberefrom. Indeed, tho use of these 
condiiuents is almost looked upon aa a matter of course, and tUcy will 
have tbo effect — the one of stimulating an increasod Qow of digestive 
secretion, and the other of furnishing a certain amount of additional acid, 
and thereby augmenting the energy of the natural secretion. Thus in- 
creased power will be provided, by the agency of these adjuncts, to meet 
the difficult digestibility of the crustaceans in question. 

The rivor or fresh-water crawfish is obtained from brooks and streams 
in certain iooalities. It is an animal of only moderate dimensiona. Its 
fieah is softer and more digestible than that of the lobster. When eaten 
U is rather as a relish than for the actual amount of nouriiihmenl yielded. 
It enters as an ingredient into Iltsquo soup, and soiiioumea it is used 
aicnply aa a garnish. 

Shrimps and prawns are a favorite artiole of food with all classes of 
sooiety. Although they cannot be reputed as i>aEy of digestion, or adapted 
for a weak stomach, yet they are nut so likely to disagree aa the lobster 
and crab. 

Of the shell-fish belonging to the nolluseous tribe consumed in this 
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country some «r« bivftlve, such as th« oyster, mussel, scallop and ooclcle, 
whilst Dihon aro univftlTo, as the periwinkle, whelk, BJidlimpol. 

Oynort h«vo always hclH a high rank amongftt th« dtlieite guloiorum. 
Tliey ato found on various partB o( our ooasL, tmii ate caughi by dredg- 
inp, but instead of beinc consumed atonco they are Iranafctrcd to oyster- 
bexls in creeks along the sbora for llio purpose of being " fnttoned." 
U«i« ihcy quickly un<Jcrgo a miLrkvd iiiuroate in iizo, become more 
plump, and improve in flavor. Colchester is the head-quarters as a fcod- 
Itig-ground for the metropolis. Arrived in London, some of the sales- 
men keep them for a few days and place some oatmeal in the water with 
the view of »lill furtliLT improving their whiteness and plumpness. The 
small "native "has the great«st delicacy of taste, and posse&aes tha 
highest msrket value. 

Oysters are a nutritious bind of food. Different opinions have pre- 
vailed regarding ibcir digestibility. Seeing, however, how often they 
can be borne without inconvenience hv a delicate stomach, it niav be con- 
cluded that they are not diHicult to dispose of, and especially when it ia 
considered that from the maiitior in wliich they aro usually cucn, viz., 
without being subjected to mastication, ihcy arc rnrt>ly swallowe.d in as 
favorable a state for digo»tIou as other kinds of food. Uy many tho whole 
animal ia eaten, whilst those who aro dainty over them remove tho outer 
fringed part, or beard, which constitutes the gills. Of tho remainder ther« 
isaaoft and a somewhat hard portion. The former oomtistK mainly of 
liver, which in lliis ki)imal is a very bulky organ. Tho latter ia composed 
of the adductor muscle, which B«rvca to connect the two shells together. 
It forms by far the most indigestible part of the oyster, and should bo 
carefully rejected wfaoro any weaknoMs uf stoinach exists. 

Dysterii arc more digestible in the raw than in the cooked state. 
Cooking, whether by grilling, scailoping, or stewing, coagulates bikI 
hardens tbem, uid thereby rondem thorn more difficult uf solution in tlie 
scomaeb. 

C*>mji03ition of Oi/slcrt {P^yon). 

Mean of two Mcioa 

H Nitrogenous raalt«r, 14.010 I 

■ Fatty matter, 1.&15 { 

H Sslino matter, It.69& : 

H NonMiitrogunous matter and loss 1.393 i 

■ Water, 80.385 

V 100.000 

Tbotigli generally wholesome, oysters have been somotioics known to 
pOMess noiious properties, and to have given rise to sytRploms of poUon- 
ing. At the time of spawning they luse tbeir good condition, and are 
reckoned " out of season." It is in the month ofMay tbat they Cast Uieir 
Bpawn, which the dredgers call tho spat. TItoy are now in a poor and 
sickly state. During the months of Juno and July they pick up, and in 
August regnin ihftir former condition. There is an old saying that so 
oyster is only good when there is an " r " in the name of the month. 

Mussels ire consuined pretty largely, but they do not reach the table 
of the higher classes in the Ksnio way as tbe oyster. Iliey are subjected 
to a proparatory process of cooking, ueiunlly by sCewitig in their own 
liquor. There is a little tongue-Uke,hanlish, dark-colored mus bcionging 
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to them which wgenflrmlly picked ont, under the supposition that it a 
■lclet«rioufl. No proof of this, bowov«r, exists, as mmay pcrsoiis cottsums 
tbe miusel whole without experieiioing' any injurious conavqueiicua. 



CcmpotUion o/Mv»tel9 (Payeb). 

Nitrogenous matter, 11.73 

K*tty mattef, 8.4S 

Saline mfttwr, 3.73 

Non-nitrog«oous D»tt«r and Ion, .... 7.39 

Wfttcr, 75.74 

100.00 

Of all kinds of shell-ilsh most frequenUv found (o exert deleterious 
efTootR, the tnuasel stands pjre-«niinent. It is well known to the public that 
it is liable to net in this way- Sometime* all who partake of s prvpared 
dish suffer, whilst at other times »oiiie may be afTvcied and others escape. 
l>f. Ohristison, in his work on " Poisona," refcm to an inatanoe which 
occurred at L«ilii in 1SS7, in which no f«w«r than thirty people were 
•evenly affected and two persons died. As in other cases, it lias not beui 
dearly asccrtaintid tu what the potKonouit ulFvcta arc attributable. 

Scallops, oookles, penninklee, limpets, and whelks are not of sufflcienc 
importaoM aaanioles of food to require any further notice here. Tfaey 
are prinoipally ao\d in the streets, and eaten only by a limitod class of 
people. 

Katih. — Ej^s necessarily contain all that is required for the conBtnto- 
tinti of the body, a» th^o Toim)( ttnimal Is doFcloped from it, but, as IJekig 
hna pointed out, thu *hcll musL b<! taken into aecotint a« well as its con- 
tents. iJuring the process of incubation, in fact, the earthy matter of 
ilie shell becomes gradually dissolved and at>[>lieil to tlie purposes of 
tn^wth. Phosphone acid, formed by the ^adual oxidation of phos- 
pborus, constitutes the solvent agent, and the shell is fotiiid to bei-ninn 
progressively thinner and thinner, until ai Isst it is no thicker than a 
sheet of letter paper. 

Various egg* are eaten, incliidinff those of reptilM — as, for instance, 
the turtle — ns well sh birds; but it is espeoiallv the ef^ of the fowl 
which is employed as a general article of food, and lo this the succeeding 
remarks are intended to refer. 

The avernge weifrlit of nn *-gg is about two ounces avoirdupois, an<l 
the quantity of drv wiiid matter contained in it aniourits lo about two 
hundred grains. It is composed of shell, white, and yolk, and in ono 
hundred parte about ten consist of shell, sixty of white, and thirty v( 
yolk. 

CompotUion of tM Snttn Cont^U i^ftlu ^g. 

Nitrogenous matter, 14.0 

ITaCtj matter, 10.5 

Saline tnatter, 1.5 

Water, 74.0 

100.0 
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CompoiUion oftke WhtU o/^g. 

I^!trog«D0U9matt«r, 30.1 

Fatty matter, — 

Saliiio matter, 1.8 

Water, 78.0 

100.0 

CorAfXivUifm <iftAe Tolk ^JS^ff. 

Kitrogenotis matter, 1<(.0 

Fattjr matter, 30l7 

Saline roattor, ........ 1.S 

Water, 62.0 

1O0.O 

The tuAite of the e^ff, as shown by tbo above analyais, contains a 
oonsIdEtrably lar^r proportion of water than the yolk. It cotitaiiiB no 
falljr niatt«r, but coiuiiwta roaiiily of albumen in a disanlvcil matt.-, uiid 
GticloEcd irithin very tbin-wall<x) cells. It is this airang«mi^iit wtiich fjiveij 
to tbfi vhit« of pgft its ropy, j*c1atinoiiB state. Thoroii^)ily ftbakiuf^ 
bcatinj; it up witti wutcr brrutkn tlie oolU atid rcniov<!.t ttio ropy itato. 

The i/M of' (Ac tg<f forniH & kind of yellow cinuisiiin. All the fatty 
liiatler of the eg); \h accumulated iit tbia portion of it, aitd it here 
amount* to as much ax UO pur cent. The f«t is beld in Kiispcosioo or 
eintiUificd l>y tlio albuminouH mattfir of tbo yolk, wliioli vonMitutea a 
Hitgbt modilicatiou of tbat of liie wbite, and is cnJled ritvUine. Tb« yolk 
contains rvlslivoly a less proportion of nitrogenous matlor than the 
white. Tbe proportion of solid niattar, oil account of tbo fat, in ouiiitidor* 
ably grenlor. An ctivclof^inf^ laeinbraiie or bag surrounds the yolk, aud 
kct^ps the Quid matter of wbich it la composed together. liein^ lighter 
than tbe wbite, it tloats to that portion of the egg irhich i« uppermost, 
but is kept in position t>i.'twi,'on the two extremities by twu prucfMes of 
inaptHatett albumep, called cbaJai^, wbicb pass and are attached one to 
either end of the ^^^. 

Tiic quality of ogija varies aocordioft to the food upon whteh the fowl 
is kept, t'ertaiu artielus of food com muni (-ate a di»lii«'t flavor to the egg. 

In an alimuntary putut of view, therefore, the white and yoik diSer 
markedly from each other, the one beiii)^ mainly a simple aotutioii of 
albiinien, the otbara solution of u inodiiiod form uf albumet) auooiatcd 
with a considerable quantity of fat. 

Reckoning the weight of an eg;; at two ounces, and that CMic-tonth of 
tbi* ootMttta of shell, the contents will furnish the following amoanU 
of dry coiiHtituents, the percentage ooniposition given above being taken 
as the basts of calculation: 

Ihy ConttUumU <f/ the Conttnti of an £gy. 

GnlsB. 

NitrogenooB matter, 110 

Fnlly mn.1l«r, ,....■,. 82 
Baline matter, '. >. . . .* '. . .11 

Total solid matter, ■ . . . 
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RatT and Uf^htlv boIltMl «ftff* artt oftsy of digcsttion. Tli« hiu'd-boilcd 
«ffg olTerM cotuiderahle rausunce to gutrio solution, and «xerti a ooQiti- 
pacing aclioii on tlio bawela. 

Tno offg change* hy keeping, and ccrtaia devices are praotisod to pro- 
serve its (reshneis. liieBheli, titling porouii, sliuwx of the efapontioa of 
flukl, and air accumulates in its place at oit« of the extremities. Thus, 
ui egg under cxposuro tu the sir \vsbb wci^rht from day to dav. uiil tho 
diminution tn d«ntitj indical«s the Icnj^th o( timo it hot bMn kopt. For 
vxamjik-, a aululion of ouU iu tliu propurllon of about 10 per cent. — that 
ia, o«« ounce of ull in ten ounces of water — will just allow s tresb egg 
to sink, whilst oiio whicb has be«n k«pt several days will swim. Bm 
*SK* t'ocoiDc sufficiently light to Svat uveii in pure water. 

The air which finds its way through tho pores of the Bfaell into the 
egg causes gradual decomposition, until ultimately a state of putroscetice 
is attained. With the view of excluding ihc air, cf^ are sometimes 
placnd and kept in lime-water. Tho aludl is also sometimes covered with 
a layer of wax and oil, or some other kind of fitttr matter, and sometimes 
witti g^uni. By packing in bran, salt, or some such tnotcrial, ihoy keep 
longer than they otherwise would do, hut it must ho rcRumbcred that 
eggs (sosilr ooejuite a taste from that which sunuunda them. Immersed 
for some hours in a solution of salt, sonifi of the salino matter pcnetnUei 
and tends tnprssorvo the rgg undor BoltBequoiit expoeuro to the air. 

Fresh es)^ nrc easily knowi) by their trsusluocncy when held up to 
the light. By keeping they become c)ou<iy, and when decidedly stale a 
distinct, dark, cioud-liko appeorauce is discernible opposite some portion 
of the shclL A little inatrurounl ia sold as an cffg-costcr. It consists of 
a small sausro bos, with a hole at the top to re<!«iiro tho egg, and atiot her 
at one sicte to look into. By an arrangement of mirrors within, the acata 
of the egg is seen when a strong light is thrown in such a manner ss to 
1>« tmn*mitt«d through it. If the egg bo fresh, the imago seen in the 
mirror is almost transparent, whilst if stale it is more or k-ss dark. 

Eggs are sometimes noticed to break spontaneously on being boiled. 
This occurs wfa«n tho f.gg is suddenly plunged into a considerable ampnnt 
of boiling water. The sudden expansion of the contents produced by the 
heat causes the shell to give way. Immer&eil in a small quantity of water 
only, the temperature is lowered siifliciently to preyeni any immediate 
cxt«raive expinaion, and then, with the subscquoDt gradual elevation of 
the temperature, time is given for a little lluid to be forced through the 
pores of the shell from the pressure niihin, and perhaps, for the snell it- 
self to undergo tdme expansion. A stale egg is Ivu Ukclv to btootoe 
broken in this way than a fresh one, on acoouot of tho air which has re- 
placed the evaporated fluid admitting easily of ooupresuun. 

UlLlC.-^Milk, an article furnished and intendod by nature ns the solo 
food for the young of a certain olass of animals, ueccssanlr contains, like 
eggs, all the elements that are required for the growth and mainienance 
ot ch« body. Holding ihn position it does, it may bo justly regarded as 
the type of an alimentary substanoe. 

Good milk is a faomogeneous, opaquely white, or very faintly bafT- 
lintcd liquid, whieb it eiiiiri-iy free from any vtseidity, and undergonn no 
rliange on being heated, it has a s went taste, aiid a alighllv peroepli* 
ble, agreeable odor. Its reaction, although formedy deaoiibed oa faintly 
aoid, has beco more recently oscnrtsined to be slightly alkaline, or els* 
nuDtral, when in a nslural stale and at the moment of remoraL A little 
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tatur &n aoid ohamctnr becomes porccptiblo, and in «vidontty dun to tho 
alleol of change af tor removal. It» tWiiftitj^ varittii, but 1030 may be looke4 
Q|>on AS about the average in th« oato of ouvrV niilk. Although appear- 
inf[ hoiiio^-iK-ou» to till) iiakiid eye, ic in rculitv coni»ictta, aa ia sIiowd bv 
tnioroacopiQ exaniinatioii, of a dear lifjnid holding in saspc^ii&ion a multi- 
tude of httle partiol«a or globulvs, nhtcli ooiisittiitc the oaiifi« of ita opso- 
icy. Tht-M: i;IubulcH are of a fatty nature, and, boiiij; lighter than tho 
surrounding liquid, ^nduitlty rise to the surface, and form th«i cream 
wliich collects at the top of milk that i» allowed to repose. 

The iugradiciits of milk consist of nitrogenous matter, fatty matter, 
lactlnft, or sugar of milk, mineral matter, and wftt«r. 

The nUrogenotfv matter ia clii«Qy coitipusvd of ca»ein«, a prinoiplo 
which, anlika albumen, ia not coagtiiated by heat, but is coagukble by 
dcidit, organic as well a^ mineral, and also by a neutral organic substance 
obtainable from tlie atomaoh, viz., popaiiic, nhich forms tho active prin- 
ciple of rennet. It ia cas«ino which ODitfititutes ounl and the basis of 
chmme. It is thrown down, carrying MJtb it in an entangled state the 
Miapended 'fatty globules, not only by tbo addition of the agents men- 
tioned, but aa a result of tho apontiLnrott« chnngo which milk undergoes 
under exposure to air. The cauiie of this Bpontaiit-'ous coagulation is iha 
development of lactic acid by a fermentative tranfiformation of the Inctini-. 
A» in well known, warmth greatly favors this rhange, and it docs so to 
such an extent, thai during tliv hot wuatiivr of suiniitcr, milk very quickly 
passes into a coagulated or curdled state. Contact with the smallest 
(|uantity of milk that has nnder«o»e ibo change also rapidly induc<ts 
curdling throughout the whole bulk. Hence arises the iivceMily, as 
baa been found by experience, of exercising the most scrupulous care in 
MMuring the utmost cleanliness of the vessels used for the ptirpose of 
storage. It may further be mentioned that, at the BOmmenoemenl of tho 
ohange, an amount of taetio aoid may have been generated insufficient to 
eurdle tho milk at the ordinary temperature, but su6Scient to do so at a 
greater heat, because the action of the acid is then more energetic Tliia 
aoeounta for tha circumstance froqucntty noticed in household eeonoiny, 
that milk may be liquid, and appurftully fresh, at the ordinary leinpora- 
iuttt, anil yet shall curdle upoa being boiled. 

It«ni<!<!s cnsdinn, milk contains a little albumen, and n third nitro> 
genous principle in a small amount, which has been named lacto-proteine. 

The ft»tUj nuttier eouatitutes butler. Whilst existing in milk it is 
•us|Kindc!d, WLH has l>epn already mentioned, under tho form of microscopio 
globules. Those globules appfar to bo aurroundod by an envelope of 
caseine or albuminoid matter, which becomes broken in the process of 
churning for tbo production of butter, so allowing the ineorporation 
of Che fatty matl«r to occur. It is seemingly on account of this envelope 
(hat ether fails to dissolve out the fat when simply shaken up with milk; 
foe if a small quantity of an alkali, as, for instance, potash, which may be 
priMumetl to dissolve tho envelopes, be previously added, tlieo elher im> 
m«Miiati>ty takes up the fat, leaving a cloar watery liquid, oonsistiug of 
the oaacine, etc., laotiiie, and suits. 

Laetine forma one of tho varieties of sugar, and remains dissolved in 
the liquid from which both tho curd and butter may have been sepa- 
rated. It baa a less sweet taste, and is less sohiblu in water than ami- 
nary sugar, is nearly insoluble in alcohol and ether, readily crystallixes, 
sml ruduDP* the eupro-potasaio solution like gnipo-sugar, but is nut 
directly susceptible of alcohoUo tormentatiou. Alone it forms a stable 



AUMBNTABT 8U8STANCKS. 117 

compound, but in cooiafit vith deoompoaing nitrogenoos nutter it under^ 
goes AonverBion into Uctie avid, which aooounu (or the aourn€»B th4t 
milk aequim on keeping. 

Th« min^tU irnUltr and tcater oomprUe the inorgaaic principlM re- 
quired for thti purposes of life. 

Aooordiug to the analyaia given in Dr. Lcthrby's ubl«, cow's milk 
oontaiiu 14 per oeiiU of solid matter, which is distriijutftd u follows; 

Ccmpotitum <ff CowU JUilk. 

Nitrogeaoue matter, 4.1 

Fattf matter, 8.9 

LaoUne, 6.8 

Saline matter, 0.8 

Water, 86.0 

100.0 

One pint of milk of the aboTo compositioi), rcokonsd at a «]). gr. of 
1030 which will give 9,012 grainn as ila weight, wiil coutain the following; 
amounts of the several solid constitucats rcprcaoatod in graios and 
oiinoet: 

SoM ConttitumU in On« Pint <if MUk. 

QnuBt. Osa 

Nitrogenous matter, 369 0.843 

Fatty matter, 3&1 0.80S 

Lftotine. 468 1.069 

SaUdo matter, 7S 0.164 

Total solid matter, .... 1,260 S.878 

The proportion of the several constituents of milk varies in different 
animals, and aUo under diffvrent eirBamatauoee in tho Bnmc animal. 

First, as reKnrdH the oompoaitioa of the milk of different animals. 
As it does not happen that a nxed or invariable composition exists, it is 
not surprising that the analvsos of different authorities should be found 
to vary to some extent. Trier so far a^rec, liowwor, as to ffire mailted 
distinetive features to the milk of curtain animals. The following table 
b furnished by Payen as afEordiug a moan representation; 

Mean Compontion of the iSU: of Fortous Animala (Payen). 





TOfflSB. 


Opt. 


OasL 


«-» 


Am. 


Mh*. 


Nitrogenoiia matter ami io* 
solablo sails, .... 

Ijtctino and wbible aatta, . . 


9M 

8.34 

8,77 

60JM 


4M 

«70 

&.S0 
86.M 


4.D0 

4.10 

C60 

85.60 


8.00 

6.60 

4.50 

82.00 


L70 

1.40 

6.40 

00.00 


0.90 

8,76 

89.38 




loaoo 1 loaoo 100.00 


100.00* 


10000 100.00* 



* The ennvot addltlona bam do not quit* oonssponil with tbe fi^iire* fivu. a 4evl. 
atraa to tha extent of 1.0 esiaUofr ta tii« oos ease and 0. 1 in tbe olliar. The solnhla 
■Uts. whkb ID thm aboTs table »*• sronpsd with tha laotws, are in Fayca's labia v^\ 
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Tbo milk of tbo cow, aocordinjif to tlra abore analysi*, tbo most cloecly 
tpproxiinAtos to that of woman, but il is rather mor4> liifihi y chnr^l with 
<!B(.-li Itiiid uf Holid constituent. Next follows tho milk of tli« K^***-! wliiuh, 
lakcD allogcthf^r, io n>;ain rather richer. Tliat of ihc sbec]> 15 cliaractvr- 
iKed by its mnrkitd rii^hno.ui in rtitrngnnoua natter ftnd bultor. The milk 
uf tltaafisviid mare presents a fitnkiii^ dtfTereitcc fruin tli« cvst. Tlio 
peculiarity coiiHists of the Btnall amounts of oitrogeiKMis matter and hot* 
ti^r, stid tUo Inrgu amount of lactinc or oiigiLr. The milk of the inara 
foniis the liigtiur rvj>res«Mitaitr« of this peouliarity of ihc two. aiid no 
large is the amount of sugar contained in it, that in Tartary it ia fer- 
mented and convortcd into an extensively consumed spirituous licjuor, 
wliicli is known by tbu name uf kowiitM. Asa's milk is wdl kttawii to 
form a most useful aliment for persons too delicate in hoaltb to boar cow's 
milk. Its prominent characters as an article of food are sweetnees of tasie 
and facility of diftt-stiou; and a glance itt iia composition aufBccs to ac- 
count for the posseuion of those ^utititien. It is said to hiivo the objec- 
tion of being sometimes apt to occasion diarrbtea. 

I hare selected and introduced Payen's analysis, but it must be stated 
that somewhat diSeront rcsitlt« am fuminhcd by other analysts, and pai^ 
tioularly as rcffurds woman'* milk, in which tltv {iroportivci of sugnr is 
ffiren as condaerably latter, and that of ca»eine smaller, thus bringing it 
in rospoct of these oonatiluentB closer to the milk of the ass. 

^^ ith rcforcooj lothc cuscino, it ia stated that thr ctiagulum orounlof 
woman's inllk is*' in general somewhat gcUtiuous, and not so dense or 
solid as that of cow's milk, and, therefore, mor« easily digested by the 
child's stomach " (Lebmann). 

The quality of tnilk furtbcr varies in different breeds of animsts. The 
milk of (ho Alderney oovr, for example, ia well known for its great rich- 
ness in fat, and that of the breed of tong-homs is reputed to contain « 
larger proportion of t^ascinc than exists in the milk of other cows. It iff 
abo u pupular belief that dark-complexioned wocneu posneiK* ftuperior qual- 
ifiaationH for nursing than fair-complexioned women, and thin view is sup- 
ported by the resulta of a comparative analysis made by L'tlcriti^^r * of 
the Diilk of two nursing motlierS) Rgcd twenty yrurs, ouc of whom wM>J 
dark and the other fair, it having been found that the secretion of the 
brunette was richer in each of the organic constituents than tliat of the 
btonde. 

Besides these variations in the milk of individual animals, variationa 
of a oerlaia nature are noticeable in the milk of the same individuaL 

The tluid which is 5rst secreted after parturiliou, is in a very different 
condition from ordinary milk. It gocit by the name of eolmlrum, and is 
of ■ aoBMwbat viscid or stringy consistence, something like soap and 
water, with a turbid and yellowish app<>arancp, and a strongly allcaline 
reaoUon. It contain* more albumen than ciufiinr*. and henoe undi'rgo^s 
coagulation on boiling. Kxamlited microsoopionlly. a number of lare«. ir- 
regular bodies arc seen, which consist of oonglo'merationa of small fat- 
globules held together by an amorphous, somewhat granular substance. 
These are cmlled eolo»lrum<orputrw. The sccrvlion of the cow remains 
in this state for several days — il may be for a month after calving. Poa- 



down at 1. 00 p«r Ctnt. for woman's isllk. This Is obrioniAy an error, and [l may be 
conoloded tliat D.M la oieaiiL These Iffurea have been taken above and brhig tlis 
addltioB ooftecL 

* Tnite d« Chinis polhologiqae. p. S39. Paris, ltM2. 
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■ng^ during this time a somuwbat xiokljr odor and puT;|^livv properties, 
it must b« r«]^rded a* in an unfit Jitat« far liuman food. 

&. tnarkvU differenc« exists in lh« uiiality of ibo milk sa reg&rda tlio 
amount of cream wliioh is obtained at too commuticameiit and at tb« end 
of inilkin;;. It has been a«ooTt>iiiod l>v direct obocrvatiou, both on the 
(JontiQcnt and in Etijfland, that the latter, L'spociuily wli«ti iiitt^rvala of 
•onto duratiuii are allowed to elapse between tiio i><>riods uf milkinif, oon- 
t&iiia more than doublo, aod it may be a« much aa four timi^it, tho amount 
of cream in a girea quantity of milk. Tlus appears to be due ui ilm fatly 
matter rising upward whiliit the milk is ootitaiDBd within the glaixl. just 
aa it ia known lo do after r«naQval. In this w»y cb« last romoTod portion, 
oooaiating of tbal nlitcl) occupied tfao hig^ltust pusiiiun, will coiitaio the 
largoat amount of fatty mattor, and may oousiat, in faot, of a spocit^a of 
tliio cream. It ia important that (liis ahould be known bv those who ob- 
tain the ineaauro of milk they require in a separate retseldirvct from tho 
cow. Of cour&e, if a whole milking ia rocoivcd into ona touoI, a aniforia 
adniixluro will ocour and aii average quality b« yielded. 

Aooordin^ to reitulta obtained in a series of obeervations oondueted 
by Dr. Jlasnall, it sppvars that the aft«rnoort milk of th« cow is riober 
both in cream andcuni (butivr and caac-iiic) than liic morning. 

Kvidonce is not wanting to show, aa might bo anticipated, that the 
quaUty of tho milk is inSuenoed by the nature of the food. Our knowl- 
edge is atill imperfect regarding the precise effect exerted by different 
alimentary articles on tho ainouni of tho rospcativo constituent principlo* 
of milk; but this mtioh has botiti clearly aa««rlained, thai aii insufficicoG 
diet quickly leads to its impoverishment in solid material. It is nothing 
more than might be expected that, to maintain the miJk in good condi- 
tion, a proper and stiilioiout diet must be supplied; and In the caao of ilio 
oow, no food oan b^ considered equal to that which ia yield«d by tba 
fresh paxturo of country lioldii, tho plants of which gi>'« a richiit.-iu, swcei- 
neaSt and agreeable aroma, which iaoool be auppliud by any other mode 
of fe«!ding. 

That milk is susceptible of being ia a marked degree inSuenoed by 
special in^fesla. is a fuel with which most people are acquninted,and many 
fnmdiar iilii«trationn of it can bo adduced, ft ia known, for instanc«, 
thai the oolor may b« modified by mixiitg saflron or maddur with the 
food; the odor, by the consumption of plants belonging to the oabbags 
and onion tribes; and tho taate, by the ingoatiDn of a bitter articlo such 
as wormwood. Milk also is known lo acquire poisonous proporlica fniin 
the nature of the herbage in certain localities, without the animals them- 
••Itm (cows, goatii, etc) being poisonod, just as baa been previously men- 
tiooed may happen in the cose of meat. Thin ia noticed to occur abroad, 
and especially !» Malta and in some of the diittncts of North America. A 
furtbor illustrattou of the itiHueiice exerted by food ia aSorded by the fact 
that the milk of meadow-fed cows, and likewise the cream which rises 
from it, ia liablo to actjuiro a marked utipluaaant flavor in the autumo 
from the fallen and decayed leaves which may happen to be consumed by 
the animal. 

Suckling mothers hav« to practice seIfM)(>nial tn eattng and drinking 
for the sake of theeaao and comfort of their infanta. Kxperienoe tesolics 
them that by partaking of fruit and green vegetables, or anything of a 
aour or acid nature, their milk ta apt to ac(]nire griping and purging 
properliea. 

The medical practitioner ia likewise well aware that mcdiional agents 
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procluc« their nlToot upon the milk. Infants msj Im) 8alir«t«d, purg«d, 
mill tiurcotiscii bv itiL-rcury, lirnHtic purg-ntivcit, and opiatcii reap«ctivelv, 
admimst«rQd la the motlior. Soitietimes, aliio, medicines arc purpoeeay 
givt>ti lo inJliK'nuv the child throti^h the mediuin of tlia aiHk, instead of 
b«iiig K<liniiiistttrc(l ilireatly (o the irifiititiln patient. 

LhhiIy, it may be meniioiiei] t^utt violent exercise and corlaiii mentxl 
slat«a ftro known to coinmunkoate p«rnii.<ious properties to tlie milk. An 
instance in quoted b^ P&yoti in wliii^h tho tnilk of d woman, th« Kubjcctof 
iiervoua attacks, became, in lets than two hours after each (jarozjain, inu- 
eiUffinous like tlie >vbil« of ngg. 

Milk nppnara, also, sometimes to acquire epecia-ll; deleteriotia proper* 
tics from a. pitouliar chanfj^e takinf^ place, attended with tba develoutnem 
of a low form of vegetable growth. Dr. F«.rkea obaervo* that *' Profes- 
sor Mosler has directed attention to the poisonous effects of ' blue milk,' 
that is to say, milk covered with a layer of blue stibstanue, which is, in 
fact, a fungus, «iiber the Didium lartiit or PtnirilUum^ which aecroa to 
have the power, under certain condittoiia, of causing the appearance in 
the milk of an aniline-like subatanoe. Tho existence of this form of fun- 
gus was noted liy Fuelm as lony ago as 1861. Milk of thisi kind give* nac 
to gastric irritation (first notnd by Steiiihof); and, io fotircASoa noted by 
Hosier, it produc*>d severe febrile gastritis. 

" Milk which is not blue, but which contains Urge qaantities of IHH- 
vm, appears from Hossling's obserrations to prrxluco many dy«p«ptie 
symptoma, and even cholera-like attacks, as well a.t poiisibly to give nse 
to Bome aphthous affections of the mouth in children. * 

[n a foot'noto, it is stated that " blue milk is pv^n by ftroding cows 
with some regeiabte •ubitniinoN, as MifOtatia pttiuAlrh, J\ift/ffonum avtc 
vlarf and J^nopt/rum, Jfrrvurialig nrrmnig, and other plants (Moslor), 
hut this is different from the blue color referred to aboce. \ 

There are ci-rtain derirativcs from and mod ifioat ions of milk, vts., 
orMim, skimmed milk, buttermilk, curds, whey, condensed milk, butler, 
and etieest>, which will now receire conaidaratibn. 

Cream.^Crcam coosists mainly of the fatty mattct of milk, whiob, 
by TiTtue of its iighttiojn, rtacs to tho gurfacc, the milk being allowed to 
ropoAe for some time for the purpose. It contains some of the watery 
liquid part of the milk which holds in solution thu other constituents. 
The composition of cream will nttot^asarilv vary a great deal according to 
its purity, or the manner in which its ooIlaL-cion by skimming is effected. 
The foUowing u the compositioQ given id Dr. LetKeby's tablo: 

C<»np08ition <if Citam. 

^^ Nitrogenous matter, ,,.,.•. 3.7 

H Fatly matlor, 24.7 

^M Laotine, S.8 

^B Saline matter, ,•••••*• 1.8 

■ Water. 66.0 

' lOO.P 

* PraetlaBl Hndm: tbbd aditloa. n. £39. 

t Althoii(ti net »tiiMf (aUfaf wUub the loipe nf this work. Jt mar hrro be mwa- 
Uon-ed that mmhs rsoeat iiiilhroaVn of tjphnid Hvnt bxa Imi-'II rrrj di>tiD«Uj' tiaeeA 

la tho mtlk ocHummed. It doea not appcu tlut the milk hiu oripnullj pawcaaed noi- 
Maa [»r»|><irti««, but hm ao()aif«d divia bjr adioLslurc witti poUulvd vator before <1U- 
tritinlion tA tho eonaamat. 
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In the six misljaea m»de by Mr. WaDklrn, imd introduced into hu 
work on " Mille Aiialj-su," tbe amount o( fat vthed from 14.1 to 43.iHj 
per wot, 

Devonshire, or clotted cream, diffi-ra from ordinary cream in being o( a 
solid coiisiiUitic*;. Tbu differviioe in [)roduoed by its being coli4»i;lod from 
milk wbicli tias beon previously h«atod just to iho point at •intmering. A 
Doutn forms, and is associaUid with Clio fatty iiiiitti.-r (hat subsequently 
rives. 

Stiimnitd mitA, — Skimmed milk is the rcaidbo of milk from which 
cream has been coU«ote± It ia simply milk deprived of a curtain amount 
of ita fatty oonstituenl. Betng* 1cm rich than ordinary milk, it sometimea 
forms a uMful sJimfiut for a weak stomach. 



C&mpoMitiofi of Skimmtd MUk. 

Nitrogenous matter, 40 

Fatty matltor 1.8 

Laotine, fi.4 

S*line mattor, 0.8 

Water, BS.0 

100.0 

BvUtrmilk.—'WYtKn butter is prepared directly from milk, a thin 
residuary liquid U yielded, which is known by tho name of butturmilk. 
It concaiiM a less amount of fatty matter than skimmed milk. Mixed 
with otbor food it is by no means an insignificant article of nourtshment, 
oonCaining, as it do«e, tbe nitroj^noua matter, sugar, saline matter, and a 
small portion of the fatty matter of the milk. It is extensively used by 
the peiunntry in Homo looalitios, and when not so employed is turned to 
aoouuiit fot fcediug awioe. 

Compotiticn <(f BvOermiik. 

mtngenouB matter, L\ 

FWtty matter, 0.7 

Lactine, 6.4 

Saline matter, . OlB 

Water, 88.0 

lOOiOO 

CwnL — ^Tho essential biuis of curd is caseine; but, as this principle 
undergoes ooafiuUlian durinf^ tbe trans format ion of milk into ourdti ami 
wbey, tt flntan;;lcs and carrie-a with it the sBRpendod milk-f^lobules. Curd, 
therefore, cotiNigts of the nitrogenous portion of milk mixed witli the 
chief part of im fatty element. It oonatitutes the baiiis of ahec«e. 

whey. — This forma the ofnlescont liquid left from tlie separation of 
the curd; it contains the lactine and aalta of the milk, mid hkewiae re- 
tains a little iMi»<!inc nnil (ntty matter. It is of some valiio, but not mueb, 
in an alimentary point of view. It is frequently, howover, used to ad- 
vantage in the sick room as a drink in febrile and inOammatury diaeasee, 
and ^o«>e»»wi ttudoriQc and diurotio properties. It is prepared by tbe 
addition of varioua uj^euts to milk, and u deaigiialed aeoordiiig to tbe 
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agent employed, as, for instftnco, rennet wlmt-, w]iito>wino •Khey, oream 
ot thtiMi vthey, tmimriiid vrliey, alum whey, etc. 

Condemied milk: — Milk m iiuw to bu oGlaJiied in a coQilciia«d &u(l prtt- 
Mrvcd scat«. It is sold iit hermatically sealed tins, and thus circuiU6tuiii'c<l 
may be kupl nrady for uku, whormvi^r rt-quirud, furycurs. Ii is found ioa 
ayrupy or aemi-licjuid atAtu, iiiiiwiblo M'illi viut«r, »»d will rcinnin goo<l for 
some days aft«r the lin iaoj>eiied. The pioocasof preservation, it appnan, 
wu first sueeessfujly earned out in Ameriea, abd ili(>ro the " plain con- 
densed millE," or milk iitnply reduced from (our volumes to one, and sub- 
jected to a process of superheating, is sold as wcil ■» c:oiidva»ud niiLk 
to wbioh can«4iig:ar has been adde<t to aaaist in its preservation. In 
England there are tlirco kinds of condensed milk supplied to ibe pub- 
lic— that of the Auglo-Swias Company, vfhich is pre|>an.>d at Cbam, in 
SwiUi^rlaiid (IxMidon office, 38 l^cadonlmll street); tiiat of the Aylrsbury 
Company, which is prvpamd at Avleabury, Uuukiu^hainahirv (London 
offioe, 96 Leadeuball streot); and tnat of Messrs. t'rossc &. tiUckwell. 
Each contains, according to a report in Fboti, llu/rr, and Air for Octo- 
ber, 1872, giMiiiiiiu cimthMisud mtik in k perleot scste of preservation, 
with theaddiiion only of oane-aufar. * The fotlowing are the resijlts 
furnished ill the " Itvport " sUudod to of tho rospcctivv analyses of the 
(liree: 

Ccn<I«n*etJ MitX^ 

Cronne A 
Black w«U'a 

icao 

17.54 

37.06 

2.39 

.706 

S6.eo 





Aailo-Sfriaa 


Aflosboiy. 


Caaeine, 


. la.'ja 


17J0 


Fatly matter, , 


. io.eo 


11.30 


Sugar of milk, 


. 16.50 


ia.oo 


Can<»4ugar, . 


. 87.11 


39.59 


Aih, . 


. 2.18 


2.24 


Phospboric acid, . 


649 


.67 


M'aler, . . 


. 24.30 


S7.W) 



100.0UO 



100.00 



100.000 



TAtiig^t food for infardi. — TbU constitutex a food, devised upon cbom* 
ieal priuciplt's, u> fortn an appropriate substiluli; for woman's iniik. The 
name uf the originator haH bcoii HuQioiant to carry it intot-xtcnsivc use in 
Germany, and it has also bcon made widely known in KngUnd. It is 
composed u( malt-flour, wbont-fluur, cow'a milk, biuarbuiiatd of potash, 
and water, in such proportions as to give a representation of woman's 
milk as rv^Ards the ndation of nilrogonoua and non-nitrog«nous princi- 
ples. The followiug U dcseribcd as iho vastest aiid most simple way of 
ttukins the food: 

Take half an ounce of wheftt-Bour, bait an ounce of malL-flour, and 

' Aauocsb tke oorrespondenoa oontiuoed in the Laaeet foir November S and 8, 
1879, soma MmariES an to be foun'] roirardiDz thft (^in|>l'iymnnt of nnnd^niinl mflk as an 
aitloleof food for Infants brori^hlnp by hand. \\'bilat it in .KlmiltC'il thiLtiufiLUU UkS 
It readilj' on aeoonnt of Its iiw<'«tii»«. ktow plmnp, miy\ appear to lliiivi! rvamrksbly 
mil apcnilc. it Uiill«s«d that tlisappsaraoMt. wfaioh ilvpanoaalDipljuiMDKnsocuiimla- 
tiMi of fst, ii deloiiTe, sad ttut (bajr Id MMllif ponuw ho littlo powax that tboy boootoe 
|>Kalr«L«d t>« diarrbo)* and oibec affeotioiM, and npidlj (luk in a nuwuiar last ts not 
ftbaerved ondcf otber uiodua o( teedloc. The erldcaue at proMiil aililuoad can onlj 
be tooked vpon aa RuiC{asblT«. but tbe natter Is an Imimrtiuit nut. and wortbr the oon- 
sldetuhn of those wtauM fleld of o b asrvattem aHoids Lbem an o;>;>ortunitr of oMetillliC 
and fnrnlahiiig traalwertiv Infucnation on Ihs point 
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ALDIEKTABT SCBSTANCE3. fl|| 

Rpven and a quarter grains of oryitallixGd bicarlionsto of potash, aii<l aftrr 
w«l] mixing th«ni add one ounce of waUr, and lastly fire ouixwa of cow's 
milk. Warm lliv mixture, oontitiuiiUy Btirtiiifi;, over a x^ry tilow fire till 
it becomes thick. Then remove the vessel from the (ire, Htir again for 
five miniiles, put it back on the Hie, tuko it off as »oon ax it f^-t* thiclc, 
•lid, filially, lot it boil wulL It is ue<:eMarv that the foud should forin a 
thin and Rweet liquid previous to its final boilitifT- Uefore use it requires 
to be fttraiued through a muslin- or fine hair-aievo, to acparatn fragmonta 
of busks that may be presoDt. 

To avoid the trouble of weighing, it is mentionod that as much whoat 
flour as will lie oti a table-spoon corresponds with an ounce, and tbat a 
moderate table-spoon of msut-llour curresponds with half an ounce. 

It is malt made froni barley that is to bu used, uid a common cofFce-mill 
aoswer* the purpose of grinding it iuto Hour, which ia tv be cleaned from 
the husk by a coarse sieve. 

The bicarbonate of potash is adde<l to noutralixo the aoid reaction of 
tile two kitida of flour, and also to raisv the ainouul of alkali in the food 
to the eouivaletit of that in woman 'a mitk. 

The ferment contained in the malt leads, during the exposure to the 
warmth employed in the process of pruparation, to the oonverston of tlie 
atarch of both tho flour» into ditxlrine and sugar, the latter of whieh gives 
the sweet taste (but is accjuired. The newly foraiod products, also, being 
soluble, acootuita for the mixture being thin, and it ui a point ooiileiidMl 
for by I.iebig, that principle* in this state t^x the digotivc and aaaimila- 
tire powers of the iufaui much leu than starch. 

EsTuiATiOM OF TUB QvALJTr OF M11.K. — ^Tbo quality of milk may 
be judged of by ita apooifio gravity and the amount oi cream ootilai»«d in 
it. No speoial akill is required for the determination of tbeae poinu, and 
lienco the examination may be cODducted by any ono possessing an ordi- 
luiry amount of intelligence The results given, if placed together, will 
enable a pretty accurate conclusion to be drawn, but tihould something 
more precise than this be required, recourse must be had to chemical 
analysis, which can only bo pprfurmi'd by akilivd hands. 

Speci/ic gratyilij. — The upeoific gravity is B»eertained by weighing, or 
more readily by means of an instrument known as the hydrtttneter, which 
when applied to the examination of milk Calls under the name of laotom- 
eter. The ordinary sp. gr. of good genuine con's milk may b« said to 
be about 103O at 60° Kahr. It varies, however, within a range usually 
of two or three degree over and about four degrees under, and is more 
frequently under than over. 

The addition of water lowers the sp gr., and thus is afforded one 
means of datecting this adulteration. An exeoas of cream also low«ra 
I the «p. gr,, en account of the lightness of the fatty matter, so that cau- 
tion 18 neoessary in dealing with the evidence aflorded by the sp. gr. In 
a sample of milk examined by Dr. IlniNoll, containing 26 per cent, of 
onMn (the usual quantity ia from Ti lo 10 per ot^nt.), tbesp. gr. was found 
to be 1010, and in anotbor, voulaining ^ pt^r cent., as low even as 1008; 
and tluit thia waa due to the crt^m, wax proved by the fact that the same 
samples, when skimmed, showed a an. gr. of 1027 and 102fr reapeotivelv. 
Those form extreme and exceptional oases, but it often occurs that milk 
which i* only fairly rich in cream will show a *p. gr. of 1026 or 1037 be* 
fore being nkirnmcd, and 1030 or 10>)1 afterward. It is better, tberefofc, 
lo got rid of thia modifying element, and to submit the milk, after being 
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ekimmed, to exuiituatioa, ftod it there b« then « ]ow«r sp. gr. tb«n about 
10^7 or 1028, it may be fairly sunni&ed tbftt wat«r has been added. 

r)r. Hassall cvbd rocommenda chat the influence of all tVio fatty mat- 
ter, and the caaoine as well, should be vlimitiated, and that tlic whey 
tboitld form the liquid submitted to examination, a few drom of aoctie 
acid bpiii^ uB«d to effect the sep&ralioii. He gives tbe result of the ex> 
amiiiatiuii uf the wliey derived from forty-two samples of genuine tniJlc, 
and, whilst oun)iidcrB.blc varititioii wnit naticcnble in the sp. gr. of the 
milk itaeU, only a flight variation was ot>served in tbac of the wbey, the 
limicg of the range being 1025 and 10£& 



J^cd Itodwed on the Up. Qr. o/ MUit by DUutUm wUh WaUr (Uasaall). 



Pur« milk, 

Milk diluted with about 15 per cent of water, . 
■I ti 20 " " 

" " 35 " " 

Skimmed milk, ...... 

Skimmed milk diluted witb 10 per cent of water, 
ti H 20 " " 

" « 30 " " ^ 

a u 40 " '* 

u u 60 " " . 

Wbay, 

Wbej diluted with 10 percent, of water, . 
u *' SO " " 

u 1. 3(1 » » ^ ^ 

" " 40 " " 

M X JQ « U 



1030 
1026 
10S3 

1018 
1016 
1031 
1027 
1025 
1021 
1019 
1016 
1020 
102S 
1023 
1080 
1017 
1014 



In an oxaminattoo oondnotcd in my own laboratory, the following ar« 
tbe apeciBo gravities that were given by admlaturcs of dc&iiitc prupor- 
tiofta of milk of a ap. gr. of 1030 and water: 



Hik. Water. 


8p. gt- of ipoolmea. 


Sp. gi: of the whey 


100+0 . 


. 1030 


10^7.4 


M -t- S 


. 1027.5 


1025.8 


90+10 


. 1026 


1024 


<S •*-!& 


. 1024 


102S.0 


»0 -f 30 . 


. 1022.4 


1020.6 


TO +S5 . 


. 1031.4 


1019 


TO +80 


. 1019.6 


1017.8 


66 +8& 


. 1018.4 


1016 


«0 +40 


. . J017 


1014.6 


M +45 


. 1016.2 


1013.3 


60+60 


. 1014 


1019 


40+60 


. lOU 


1000 



For estimating the amount of cream, the applianoM known as the 
cnamomtUr and the IcKtotcop* bare been deviaed. 

The creamomtUr, or, aa it i> often badly named, tactometer, oonsiati of 
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a long gUss tuba or vessel graduated into 100 measures. Tho r«ssel is 
fillod to 0° nt thr tnp of the gradaatvi) acnio and ])Uci'<l asido for tl>n 
omm to riw. Tlie thioknoss of the kjer cnii thr^n Im ri'm] off iii/wr- 
eMtagti. The amount of cream varies coQBiderably in different satoplet 
of g«nuinc Dii1k, and no prociso limits oan be given. It may bo said, 
howerer, thai it found below 5 per oont., a suapioion of aditUeration wiili 
water may be reaaonably entertained. The arerage appears to be abotit 
8 or 9 per cent., but it may amount to and even ooi»id«rablj »xoead '40 
per oent. 

A popular notion u entertained that tlio addition of a Rtnall ouantily 
of wariu water to milk increases tbe amount of oream yielded. The no- 
lion, faowerer, has been shown by observation to be entirely em>ii«ous. 
It evidently htoho from the circumxtance that the addition of water, by 
diminiflhing^ the sp. gr. of the milk, facilitates and expedites th« ascent, 
but ultimately the product is even less. 

Laclo«eapf. — A more scientifio and precise way of e«timat!ng tho 
amount of fst in milk is by ihc use of an instrunK-ri called ik\^lactOKOp« 
Thia measures the degree oF opacity of the liquid, and, as tlie opacity of 
milk is due to the fatty matter, it affords an indication of the amount 
that is present. Th« lactoscope of Donnf', tho original inventor of th« 
instrument, consisted of an arrangement for increasing or diminishing 
tha tbidkness of (he layer of milk placed between two glass platosi and 
according to tlie thickness required to obscure the light of a candle, 
lookud at through the >ppnratiis, a measure was fumiithod of tho amount 
of fat, which could he read off from an index adjusted for the purpose. 

The lactoscope of Donno has beea improved upon by Vogel, wbosa 
v«ry simple contrivance aflfonU an easy and speedy means for closely do- 
tennining the amount of fatty matter susiwiided in any given specimen 
of milk. The apparatus tMOsista of a half-moun- shaped trough, with two 
parallol sides formod of flat glass plates, one-tiftb of an inch distant from 
Aaoh other; a gists uvHndur on a foot and witli a spout, graduated to 100 
CO.; and a small pip«tt«, graduatod in cubic oontimntrca divided into 
halves. In conducting the examination the measure is lilted to lOO cc, 
with water, and th(>n a few cubic centimetres, say 3, of milk are dropped in 
from the graduatcil pijMitte. Tho mistunt is well shaken, and the trough 
afterward 6llefl with iu A candle is placed about throe feet from tho 
trough, and the flame looked at through the diluted milk, the back oC 
th» obfiervcr hning directed toward the window of the room. If the oan- 
difriflanie i» ch^iflv aeen, the mixture is to be returned to the measure. 
and more milk added to il from the pifwtte, and then to ho tried again 
in tho irougtj. This is to be repeated, adding each time oilbor ono or 
half a cc, until the candle-flame becomes obscured. From the quantily 
of milk required to bo added to the 100 cc, of water to produce this ef- 
foct, the a.monnt of fatty matter can be calculated, the following formula 
having been found, by oomparing the results obtained with those yiotdod 
by chemical analysis, to give the inrormation rcquirod. fjCt 23.2 be di- 
vided by the number of cubic centimetres of milk employed, and O.-iS bo 
added, and the product will give the percentage amount of fat. Sup- 
pOM, for instance, 6 c.c, of milk to have been requiri^ then the fat will 
amount to 4.09 per cent. Thus: 



23.2 



.-t- 0.23 =4.09 
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The fnllowinj; uiblf givM tb« resulu worko<] out, and will flOkble Uia 
peroentAgt! of fat tu bu at onuu rirad off: — 



COL at ntlk 


Foro«Dti\g« of f»t 


C-C of milk 


P*ra«nta(B of fat 


mnplojcd. 


in tho milk. 


«inp1o7«d. 


in tbo loUk. 


' 1 . 


. 23.43 


14 . 


. 1,S& 


1.5 . 


. 15.4"; 


15 . 


. L78 


a . 


. 11,83 


tc . 


. 168 


i.6 . 


. 9.51 


17 .' , 


. 1.60 


3 . 


. 7.96 


18 . 


. LSI 


S.« . 


. 6.8G 


19 . 


. 1.4» 


4 . 


. 6.08 


20 . 


. 1.39 


4.fi . 


. 5.38 


22 . 


. 1.28 


6 . 


. 4.8? 


24 . 


. 1.19 


S.6 . 


. 4.45 


38 . 


. 1.12 


6 . . 


. 4.09 


28 . 


. 1.08 


6.6 . 


. 3,80 


30 . 


. 1.00 


7 . 


. 3.54 


35 . 


. 0.89 


7.5 , . 


. 3.3a 


40 . 


. 0.81 


8 . 


. 3.13 


45 . 


. 0,74 


ft5 . 


. 2 96 


50 . 


. 0.69 


9 . 


. 2.80 


50 . 


. 0.65 


as . 


. 2.77 


60 . 


. 0.61 


10 . 


. 2..W 


70 . . 


. 0.56 


11 . 


. 2.43 


80 . 


. 0.SS 


13 . 


. 2.16 


90 . 


. 0.48 


IS . 


. 2.01 


100 . 


. 0.46 



Bdttrr. — nutt«r i» tlie ffttty portion of milk, and is obtained bv Ute 
prooeiss of churning, either cr«ani or the milk itaokf Keinp; fluhj>cto<i to 
tho oporation. The effect of ciiuming ia to «ausc the niitk-}{lubulcs to 
run toj^lher or conlesoe, aitd thus to become incorporated into a solid 
ina^*. Tliia is supposed to be brought about by the mechanical rupture, 
in the lirst place, of the envelopes of ihu globules, tlic content* of whidi 
are tlien permitted jo bocomu »g:g|nmcrated ; and, il in found by ex* 
perienco that the prooesa is facilitated by being conducted at a tempent' 
tare of about 60" fc'ahr. When the butler ia formod, il is removed from 
the ehurn and well kneaded and wnshed with water, to remove ».< miteh 
aa powsible of ailhirrinjf caaciiie and other iiig-redienta of the milk; and the 
more completely tiii^ is effected the better will the butter afterward 
keep. )fore or 1c«a salt is added to promote Mill further it* poner oi ^ 
keeping, and the iptantitv is n-jfulntecl accordiiiff as the butler ia to be 
eaten tresli or to be preserved for future consunipiion. 

The pure fatty matter of butter is compoaed of a mixture of several 
fatty pr I Rci pics. Six have been enumerated by Ohevn^ul, viz.: Marn-J 
rini> {{mI mi tine), oleine (butyroleine), caprylino, butyrine, caprine, eaproine 
(capronine). 

These are aeatrsl fats, sni) are resolvable into glycerine and maix>rK) 
(pialmitie), oleic, eaprylic, bulyrie, rapric, and eapmie acids respectively: 
the Tirat two acids being of a Jixed, and the last four of a Tolaiiie nature. 
Il il to the latter agents that tho characteriatictasteand smell of butter are 
due, althoujffa they are present only in small amount According to 
Bromeia, 98 per cent, of butter (the pure fat) is composed of m«rgarin« 
(palmtline) and oleine (68 per cent, of the former and 30 per oeot of, 
tlie Utter), and the roiuaindcr of tbo volatile fattjr acid compounds. 
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SMch U tliQ composition of th« puro fntty matter of butter. niitt<T, 
however, as it U obtniiied and furttinlioJ for conBumptton, oonluns a c«r- 
Uin quaiuity of other matter, but the (at ou^ht to amount to from 86 to 
93 per eent. Caseine is pntMot to th« extent of from 3 to 5 per c«nt. 
only io good specimens. Id a bad sample there maj be considerably 
more. Some of the watery portion of (ho niillc ia retained, and with it 
th« <!onitiitti»ni« that are licl<l in solution. The water bhould not amount 
to more than from about 5 Io 10 per cent,, but it id somctimcH found 
in eonsidornhly larger quanliiy. Tho nraetico of boating up the butter 
witli water hvtoni being put into the scales forms a process whii-h 
cells in favor of the retail dealer. A description of butter known as 
"Bosh" lias bron found to contain a proportion of water amountirtjf 
in toni« caacs to more than a third of the article (Hassail). Salt is pres- 
ent a« an admixture in all butters. In fresh butter the sverajR'e amount 
ranges from 0.6 lo 3 per Cfnt. In salt butler the quantity should not 
exceed 6 pvr cent. 

Butter may he separated from (lie abore-mentioned adrentitiotts in* 
greJienta by applying heat so as to melt it. The fatty matter rises in a 
pure state to the nurface, loariiig a watery liquid containing tho other 
prineiplc-s prfiHoiit below. Ita flavor, however, Ja mueh d«tcnorated by 
the proeeaa, (or the agreeable taste belonging to fresh butter is in UT«at 
p*rt due to the natural accessory matter preseat It is true butter has a 
peculiar odor and flavor which are given to it by its volntiio fatty acid 
compound»,and theae will be retaini.Hl in the mcltod article; but tln^re are, 
hedde«, sapid <jua]ittes belonging to fresh hutier whioh are duo to other 
injrodients donred from tlic tnilk which yioloed it. It is well known that 
the taste of Imitor is nnch intluvnced by the nature of thu food upon 
which the cow is kept, and that a dtilicate and agreeable aroma is ^ven 
by some pastures which is not aflfonled by others. A decidedly unpleas- 
ant flavor (which, as previously mentioned, may bo likewise perceptible in 
the milk and cream) is also somttimes noticoabic in the butter made in the 
autumn, and at other times of the year, arioing from the fallen and do- 
cared leaves which the cow may happen to have consumed witb its 
fo^. 

Fresh butter, especially in hot weather, ia Tery prone to undergo 
change, and in the course of a short time to become rancid. This arisas 
from tbo nitrogenous matter of tho milk with which tho butter is impreg- 
nated acting aa a ferment and leading to the lihiiration of die fatty adds. 
The more eompletely butter ia deprived of this adventitious matter by 
washing, tbo belter is it found afterward to keen; and, if it b« completely 
deprived of it by melting and agitation with boiling water.it will bear 
pres erv ation for a conaidcrable periuil, but thu proc«!»s involves a loas of 
the agreeable flavor which belongs to the article in the fresh state. When 
butter has bcoome rancid it may also be rendered af ain eatable by melt- 
ing it n.nd fhaking it repeatedly with boiling water (or tho pur[>os« of re- 
moving the free fatty acids; and, if the mclieil butler be then pourod into 
ice-cold water, it ia stated to asaitme the appearance of fresh butter. Tim 
addition of lutlt to btittor checks the decomposition of the ei«eiue that 
may be prvscni, and thence, al»o, the change of the huttcr ilaclf. It is 
upon this principle tha,t salt is used as n pr^aervative agent, and sunr en- 
joys ft similar capscitv- Butter laid in syrup is said to koep even better 
than salted butter, nxclusion from air a([ord» another racansof preserr* 
ing butler, and simply covering it with water renewed every oay will 
suffice to keep It £ood for a week sod upward. Instead of water a weak 
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Golution of t«nartc! acid iuu hiton renom mended by lirion, and, aocordinjl 
to Pavon, is far more cflGc'acitius. P&ven states thut iKiino butter iipoit 
which the; prucri^sa veas tmd with & view of testing ila cfficuoy was fuuiid 
to bavo retained its frcshneiis At the end of two mouths under the existcnc* 
of a temperature of from GO' to 68" Fahr. 

Butt«T is a form of f&ttv Ria.ttcr leas likely than most others to 
d'\$kgne with the stomach, 'j'hia applies to butter in a porfoctlj- frvxh or 
unchanged state; when roiicid or when the fatty acids have been liber- 
ated by exposure to heat, hke sU fatty matter in a simitar state, it is very 
apt to occasion gastric dcrangom«iit. 

CHeRae. — Cheefl(> conaiitfl of the caseine of milk with a varying admix- 
ture of batter, according to the maniior in which it has be«n prepared. 
l1io caseirio is coafnulntcd usually by the cinploynieiit of rcnQct (an arti* 
oto obtained from the fourth or digosiing Momach of the calf}, but some- 
timM bv iho agency of an acid. In being precipitated the casoine entan- 
fflea and carries with it the suspended fat-Klobules (butter) of the milk. 
After coagulation hait been cSTocted the curd is collected and subjected to 
pressure in a moid, of the future form of the cheese, to deprive it as far a« 
possible of the liquid portion of the milk, or whey. It is kept in the 
mould until it has acquired auflicicnt consistence to hold together, and 
is then reroored and exposed on abeli es in a cool and airy aituation. 
Hq^e it is kept for a considerable time for the procesa of ripening to j 
ooour. Salt is applied to the surface, ttnd frrqiiont turning has to be^ 
performed. Chaoges occur attended with the development of rarioua 
rotatile fatty acids, and the elie«sc psAses from a comparatively odorless 
and insipid state to the condition well known to belong to the ripened d 
srtiolo. The larger (he quantity of fatty matter, or butter, present, the} 
larger is the capacity for the produotiDn of the volutilo fatty acids, and 
the more strongly marked do the odor aud flavor become. The caaeine, 
however, appears also to undergo change, and to contribute to the pro- 
duction of ihpHc characters. If circumstances exist which permit tho 
change still further to proceed, an advance U> ordinary puti^faotion oo- 
cnra, accompanied with the evolution of aminoata. la this proaounoed 
Ntat« of (le«ay tho taste and smell may b« such asto b« actually offensive, 
and the article may acquire a highly irritating, and even, as experience 
haa shown, poisonous properties. 

Various qualities of cheese are met with, and they are generally 
known in oommuroe by the names of the luc^lities producing them. The 
quality depends upon (he amount of fatty matter pronunt inthe milk from 
which the «beese is made, in the richo«t cheeses, as Stiltoi] and double 
Gloucester, cr^am is added to the milk. Cheshire cheese is made from i 
unokimmed milk; single Gloucester, Chester, and American, from milk 
with a little cream removed; and Dutch, Parmeaan, Suffolk, and Someraet- 
ihire, from skitnmod milk. Cream cheese consists of the fresh curd which 
haa been moderately pressed. It la eaten without being allowed to 
ripen. 

Fatty matter gives softness and richness to the checae, but, at the 
same time, rvnders it more prone to cliauge and decay on keeping, It is 
the poor and doee cheese, suoh as is made from skimmed milk, as the ] 
Dutch, Parmesan, etc, which is found to kt^t-p the besL Parmesan, par- 
ticularly, ia ofaaraotenzcd by its power of keeping; and after having been 
kept for lonii'^ time ii booomeiof a hanl andsuniowliat honiy oonsistenci', 
and re<|uirMi gr^Liiajj to plaoe it iii a suitable coudition for conaumplioii. 
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Composition qf C'futte (from Ptrlces *). 

Nitrogenous nutttAr, 33.5 

Fttty matter, 24,8 

Saline iiiitt«r, 3.4 

Water, 36.8 

100.0 

ComposUion of Cheddar ChccK (from Letbebjr). 

Milro^noua matter, 28.1 

P»tty fni»U«r, 31.1 

Saline matter, A.b 

■Wat«r, 36.0 



100.0 



Compotition of Skim Cheett (from Letbeby). 

Nitrogenous matter, 44.8 

Fatty inalter, 6.3 

Satine matter, . 4.9 

Walur, 44.0 

100.0 

CompofUion of Yarictii* KmSt of Chtftu (Pajen f ). 



1 


HaWHtet. 


anytn. 


Dmck. 


Itn*}. 


(owtundj. 


2nbrog«Doiui matter, .... 

KoD-nitrofMnoiu matter and loam. 
Water, 


S6M 

80.14 
S.07 
3.73 


91.6 

24.0 

S.0 

1.5 
400 


«M8 

27.54 

6.93 
66.10 


6.00 
40.71 

0.61 
15.80 

86.56 


23.08 

41.91 

&«6 

6.M 

84.47 


\ 


100.00 


loaoo 


100.00 


lOO.OOI 


100.00 



L 


OuMattslL 


Bnc 


Cbrmlat. 


-Pnmtmn 


MkiweaoQB natter, , . . . 
Vai«. 


16.90 

21.05 
4.71 
4.40 

61.9( 


18.48 

25.73 

6.61 

4.»3 

45.2S 


35.99 

36.64 

4.16 

7.69 
85.93 


44.08 

15.86 
5.7S 
660 

VIM 




100.001 


100.00 


100.00 


100.00 



' Pmotioal RrgioBa. 8d «d.. p. 165. 

\ Sitt»twiOM AlimiMiUim. p. I97«(«>7. Puis, 180S, 

I Total ■noordliig to th« Bgurcs icireo, 101. «Q. 

9 Total aeoordlaK to tlia a^ar» glreo, 101.00. 
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On account of its riohness id nitro^nous matter cheese conatitutes 
an&rtioteof co n si denble dietetic value. Amon|^ttho poorer inhabitants 
of rural districts it oiitt^rs a« itn important aliment into the Oaily ilict, 
(wrviiiit to 8U|)plv the nitrogen which is deficient in the bread or other 
kind of vngptable food vrhic-li i» vmjiluycd aa t)ie staple article of But» 
eisteiice. Uy the leas indigent classes, whvro the meat coDsumcd suffices 
to Bupplj the nitrof^en required, chooso ih rather employed as a coitdi- 
incnl, or relish, than as > dirrot article of nouritihmcnt, and for this pur- 
pOHC it is the more laAty kind of checao th&t is selected, of which only a 
«inatl quantity is eaten, and this at the end of the repast 

The digestibility of cheese varies much according to its nature. Tlie 
poorer and closer kinds of cheese, those which contain the largest proper' 
tion of oaseinc, require strong diftcstive power for their solution. The 
softer, stroDger-tasted, and more friable kind of cheese, however, is by 
nu means similarly difficult of digestion, and it may, indeed, taken in 
small ijuantity, aid the digestion of other food by its atiinulaiit action on 
the stotnacli. Toasted cheese, no matter of what kind, for in all the con- 
sisteiice becomes close by toasting — is one of the must indigestible articles 
tiiat can he eaten. 

C'heese, miwcially the richer kinds, is very liable to form the scat of 
growth of certain animal and vegetable organism?. The larvfe, or mag- 
EOls, of a fly {Piiifthilit ctuei), constituting what are known as hopper* or 
jumpers, flourish upon it Another animal frequently met with is the 
ohe«9« mite or Aearut dotn*stktu. It exists in great numbers, and is so 
small that its form is only distinctly to be perceived by the microscope. 
The mould of cheese is compoaud of minute vegetable organisms belong* 
ing to the tribe of fungi, blue mould being formed by the A»j>erffiUua 
gCaucxu, and red mould by the Sporaidoncnia eaaei. 

Cbeeso is also liable, sh has been mentioned to occur likewise with 
meat, to undergo a modiRed form of decay, attended with the develop- 
ment of poiftonotis properties. Inslanoea of cheese- iioisoning have been 
chiefly observed in Gennony, but some cases have alM> been recorded as 
having been mot with in Cheshire, The symptoms produced have very 
nucli resembled those arising from sausage-jxiisoning, vix.. gatlro-intcs* 
tinal irritation with gr«at depression, and have shown themselves within 
half an hour or a few hours after the cheese has been eaten. According 
to Westrumh, poisonous cheese presents no peculiarity in its appoarnnee, 
taste, or smell; but Hnnofeld mays that it is yellowish and tough, with 
harder and darker lumps interspersed, and that it has a disagreeable 
taslo, reddens litmus, and becomes flesli-red instead of yellow under tbe 
action of Ditrie acid.* 



ANIMAL FOODS S0MET1.MES BUT NOT ORDINARILY KATEN. 

The information contained in the following pages has been gathered 
from numerous sources, chiefly works on travels, and placed logetherin a 
collected and systematio form. It bIiowh that nn almost cndlcM variety 
of animals are «aten in different pans of the globe, and supplies what [ 
iiavft been able toleani has been said regarding their edible qualities. In 
the ease of some uf them, their consumption occurs upon a aufBciently ex- 
tensive scale to giro tboin a position of eonsiderable importanoe in an 
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alimenUry point of vivw. In that of otbon, bowover, the fact of th«ir 
ounsuMiplioii CAiiiiOl hv louktitl upuu as ttiijrtliiiig beyuud a jioitit of CurU 
osit J iu dioleCics. The statomenta furiititlicd are autbenticaied by refer- 
,ence to th« works from which t)ioy bave b»en taken; but instcail of 
Introdttoin^Cud rcpcatirif; tliu iiftmcs of tbc! works amorigvt tho text, num- 
bers are etnployed and a key to ihem auppiied at tba end of Lha seotiou, 
vide pp. 14%, 143. Where tho page and volume of a work are g^iveu, 
tbcao an> placed after tbo refwruiiov niunbcr wjtbm a parvQtbc«U. 

Cannibalism. — Tber« is reason to believe tbe practioe of eating human 
flesh has DoC at all times bcon oonfincd to tho lowest savages, but it 'a 
diHicult to obtain much Mtisfuctory information respcoting it. 

Thert) is tittl« doubt that our anoeacora, tbe «itotent iiibabiiants of 
Britain, were guilty of eating human Besb, and St. Jerome specially 
■ etiargea the Attftcotti, a people of ancient Scotland, with preferring the 
'•heplierd to his fiouk " (vol. i., p. GSH). 

There have been ntimeroua instanoesof oaanibaliam among people suf- 
fering from starvation in aiegti and from shipwreck, and the evidence is 
tolerably strong that somo mon boloit;;iuK tv civiiiivd rauiui, living in wild 
plaoet, have oucasioiially ducoyed persons to their dens and eaten tboni. 
Andrew Wyntoun, in bis rhyming efaroniole, charges a msn who lived 
carlr ID the fourteenth century with this oriino" (vol. ii., p. 236), 

Ijndsay, of Pitacottie, also ralatoa that a man and his wife and family 

were all burnt on the east uoast of Scotland for the crime of eating ohit- 

dreticbst they had stolen a way **f p. 163). During the horrors of the great 

[{■'renoh Ilevolution, the heart of the PnnOMM Lamballa wsa plucked out of 

flier body by one of tbe mob, taken by bin to a resuuraut, and there 

cooked and eaten "(vol. ii., p. 5G4). 

Statements are given, to the elToct that there is something attractive 
in tbe taato of human flesh to tboM who have been addicted to the rorolt* 
ing praolice of cannibalism. 

In the account mentioii<>d by Lindsay that has been just referred to, it 
is stated thai one of the daughtoni of ibc man, when going to the place 
of execution, cried out, " \\ her«fore chtde ye with nie, as if I had eom- 
initted ane unworthy act ? Give me credence and trow oie, if ye bad ex- 
perience of «ating men and women's flesh ye wold thiuk it so delicious 
that yo wold novcr forbear it again " " (vol. i-, p. £88). 

In the present day tbe Polync«ian islands are tbe ebief home of sueh 
L«aDiiibalism as still exists in the world. The Tannose say to any one con- 
iningthnir anthropophagous habits — "Pig'sflpsh is very good for you, 
'liut this ia the thing for us." They distribute human flesh in little biu 
far and near among their friends as delicate morsels. Cannibal connois- 
r*i:urs, it is assortoo, prefer k black man to a white one, as the latter, they 
fasy, tasU.-3 salt** (p. 83). 

Monhfys are eaten by tho Chinvse,' the tjativiis of Ceylon,' the In- 
dian*, the negro>>9 and whites in Trinidad,' tbo Dyaks of Borneo,' the 
kAfricana of the Ciold Ooisst,' the aborigines of the Amazon ' (p. 48fi), and 
rthe Indiana of Spsnish Guians.' The flesh is said to bo palatable.* 

Tbe AoAmy, or edible rou-nsutte (a species of bat), is abundant in Java, 
,.«nd valued as food by tbe tiativee. The flesh is white, delicate, and ten- 
der, but gnnerally imbued with a smell of musk.* 



For tlie asnes «[ the werica wbioh tbe (•(ersne* awnban In tlia AboT« ps(a* rtpre- 

' vMttliekejsiDppIied sl|)|>. tU. 143. 
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The Xion is aometimos cat«n ia Africa, but iti flesh ii not good* (p, 
804). 

Tb« Canadian Zt/nx is e«t«n by the Indian*, and it* fievfa U wd to bo 
vhita, tender, and to resemble that of the American bare.' 

Wolveg art! forbidden among' tbo Africitn Arabs, b^it arv not Uit" 
fraquetitly eaten by aiak [>t!rsoiia from tUe briiof tbat their flesh is mcdi- 
doal ' (p. AI). Tlie mouiitaineera of the AmeriGUi i>ah&rA eat the small 
prairio wolf {canu t<ttranM) ' (p. 80). 

The Hiidsan's Jtay JSkuni ia cateu by tlie Indians, who esteem it* 
flesh a great dainty.* 

The Oti«r is aaton by LftpUDd«n and Esquimaux, but ita fl«ab has a, 
fiahy uxlc* 

Cats are eaton by tbe Cbincse * (vol. tii., p. 761), and in the Island of 
Ssva are preferred to sheep and goats * (vol. iii., p. 68S). Ftve tliQUMiid 
cata are said to have been c>at«n in Paris during the late siege " (p. 299). 
According to the sarae authority, tliu cat i» downright good eating. A 

{'oung one, well cooked, is better Uinii lia.re or rabbit. It toslcs tsomcthing 
ike the AmerlcaD gray squirrel, but is even leiidGrcr and ■wectcr'* 
(p. 21ft). 

Although cats, like wolresand dogs,are forbidden among the African 
ArahM, they are not unfrequently eaten by aick persons from tlte boliof 
that their flesh is medicinal ' (p. yi). 

Dogs are eaten by the Chinese,' ' * the New Zealandera " (vol. ii., p. 
]?}, th« South Sea I«land<ir.-i,* and nome African trib<Mi.' Uno tboiisand 
two hundred dogs, it is stated, were eaten iii Paris during the late siege,'* 
and the fleah fetched from two to three fraiice per pound " (Kebruarv 11, 
18TI). 

According to Pliny, puppies were regarded aa a great delicaoy hy the 
BoRiao gourmands. Voung dogs, like oats, are not to be eaten by the 
African Arabs, but they ara not iinfrirquently given to aick persons frwm 
tbe belief that tlicir fli-sh is mcdiotiial.' 

Wild doga arn naton by the natives of Australia "(vol. ii., p. 350), but 
in New Zealand " and the South Scr islands ' (vol. ii, p. ]96) the dogs are 
specially fed and fattened, and European dcij^s are considered unpalat- 
able." Cnptnin Ooolc looked upon a South bsca dug as little inferior to 
an Knglii<h lnmb*(Tol. ii,, p. ICC). Fattened dog's flesh is a favorite food 
of the Warori, an African tribe " (vol. ii., p. 273). 

Tho Sear snpplips food to several nations of Kurope, and ita bams are 
considered cxocllcnt.* Tbo flesh of the brown or black bear, which ia eaton 
by iJie common people of Norway, Rutaia, and Poland, is difficult of diges- 
tion, and is generally Balti>d and dried before tt ia uiicd.** Two bcara 
were eaten in Paris during the siege,"Bnd the fleali wassuppased to taste 
like pig" (February 1, 1871). The Indian tribes of tho interior of Oregon 
eat bears'* (vol. i^., p. 459). Tho Polar bear is stated by Sir John Roas to 
be particularly unwholesome, although tbe Ksquimaux fed upon it, and 
apparently without inconvenieiioe.' 

The Htdgehog is considered a princely dish in Barbary, and is caton 
in Spain * and Germany.*' It is frequently eaten by the sick among the 
African Arabs from the belti-f that ita flvsh ia ini.>dicinal ' (p. 62). 

Aonj/oroosareeatAn by the aborigines of Australia "(vol. ii., p.2%iO)" 
(p. 67), and their fleah is eonaidered oxcellcnt.' Soup made from the tail 
is reputed to be far superior to ox-tail soup.* It ia importad into Bng- 
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Uod with tbo Auatnlmn nie&t in Mwl»d tini^ Thrvo kknnroos were 
Mt«» ill Paris during the sioge," The Wornhat is ^ntea by ili« OAtirea of 
Australia," and iisdcsti iBMid to be preferable to that of all otlier aotouita 
of Aufttralia.' H'aU-thifji are «alcn by tbo natives of Australia.* 

The OjtoaMtm is eai«ii in Ameriisa,* Australia," " ' aud the Indian 
island*. Younj; ones aro rearod for the tAble, and the fldsh ia white and 
w«U taat«d.* Tbcy ar« coiuidorod b^ tbo natives of South Am«rii;a 
equally u good (or food as tb« fl««li of the bare or rabbit, wpeciaity th« 
Viraiitian opoMUin.** 

Tbo Jtandicoot is eaten by tbo aboriginea of Australia '* and by th« 
loweat caste of Hindoos.* 

The iScai >< all in all to the Greetilander and Kntjuimaux.* It ia Mtea 
by Kamtschatkadnleii,' the iufaabitants of the coast of Labrador " fvoL i.^ 
p. 4), Vancouver's Island " (p. 465), etc Its Bcab b coarao and otlj; 
nevertheless, it was formerly served up at fMsts in England, together with 
the porpoise.* The liver, trhea fried, is eet«etned bysailora as lo agreeable 
dixh.* A seal eaten during the siege of Paris was said to taste like lamb'* 
(February 1, 1871). 

The ^V^l^rua is valcn by the Esquimaux" (p. 485), and liiglily ap- 
preciated by Arctic cxploren'* (vol. ii., p. 16). 

The WnaU is eaten largely by the Datives of Western Australia, 
New Zealand,* tho poorer sort of Japanese" (vol. iv., p. 35), the rudo 
littoral tribes of Morlh«-rn Asia and America,* the natives of Vancouver's 
Island" (pp. 53, €t), and tbo Esquitnsua.' Dlubber ia u»»d as food in 
Vancouver's Island," and by the Esquimaux" (vol. i., p. 243), 

The blubber and flesh of the NiirteKed, or toa-unicorn, is considered ft 
great delicacy by tbe GreenUnder.' 

The flesh of the I'orpoise was formerly coniidered a delicaev, and r&> 
ceipla for dresaing it are to be fouitd in old cof>kei7 books. The Green- 
iMidor DSlocnu tlie fieab a great dainty, oad quaffs th« oil a» tbe moK 
delicious of draughts.* 

Tbe JilanaUe, sea-cow, or woinsn-fis)i,a native of tlie seas of tbe West 
Indies and South Amorioa, is said to bo excellent eating.' Dr. Vogel 
found the flesh very well flavored, and the fat like pork" (vol. !.). Payen 
states that tbe flesh is whitish and good to eat, and that tbe animal's intlk 
has an agreeable flavor." 

The iudian Dugong is considered good eating.* 

Jfj««and Rat9 are eaten in Asia, Africa,* Australia" (vol. ii., p. 350), 
aod New Zealand" (vol. ii., p. IT), and oonsidered delioate moraelsL Tbe 
taste of rata is pronounced to be somewhat like that of birds'* (p. Slit). 
Tlia Chinese cat them,' and to the Esquimaux epicures the mouse is a 
real boKM bouahs,* Kats and mice wore enten in Pari* during the siege.'* 

The Porcupine is reckoned deltoious food in America and India, and 
resembles sucking-pig.* The Uut^h and the Hottentots are fond of it,' 
and it is fr6<(iienily broufiht to table at the Cape of Good Hope.** It is 
eaten in Sicily and Malts,*' and sold in the markets in ttome.* 

The AyouliM, natives of the West Indies, Guiana, and Ilr&zil, at tbe 
first sottling in tbo West India Iilsnds were exceedingly numerous, and 
«Qn8titut«d a great part of the food of the Indian. Ine flesh is white 
and tender, and much esteemed by the natives when well cooked.* 

The Squirrd is eaten bv the natiroa of Australia" (vol. ii., p. J&O), tbe 
North American Indians" (ml. ii.. p. 350), and is ■ favorite disb in Sweden 
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sod Norwar.* The flesh is leader, aad is said Iq resemble lliaCof » bun- 
door fowl. It is sometimes eaten by the lower clwues in England* and 
in tho United Stat«K, and is s&id to n]«kc excellent pi(». 

Several apeeiea of Caviit are used as foud in Great Itritain, Brazil, 
and other parts of South America, espeeiallv the guinea-pig, the spotted 
ca*y, tto long>nosod cavy, and tho roolc-cavy." 

The common Jerboa {I>iptis I^yptixu) is eaten b; iho Arabs, who 
esteem ita flesh among tlicir f^reatevt dainties." Tb« Alagtaga (JJtpu* 
Jaeulu*) is larger than tlio common jerboa, and called bv the Aiubs the 
lamb of the Israolites. Many authors consider it to be tiiu coney of the 
Scriptures and the mouac of Inaiah.* 

The Marmot of ilie Alps affords nourishment to the poorer inhabitants 
of Tvrol, Savoy, and other parts. Three other species are also eaten, name- 
ly, the Mitryinnd Mnrniot, Hobatli, and the Caasin or Karlfisx Marmot.** 

The flesh of the //eaun* is much prized hy the Indians and ('anadian tra- 
ders espoaially when it is roasted in the skin after the hair has been sinj^ed 
off.* It is lUo used in i^outh Amcrlmi, and said to bn excellent rating.** 

The tle»!i of the jUiaon is the support of many Indian tribes; it nearly 
lesembles ox-beef, but ia said to be of liner flavor and esaier digestion. 
Tbe bump is baked, and eaten aa a great dolicaoy,* 

The flesh of the JUiffalo is eaten by the Kortli American Indiana" (p. 
122), this Sumatraus" (p. T>C), and theislanders of Suvu' (vol. iii., p. 688). 
Catlin calculates that about 2&0,000 North American Indians subsist 
almost exclusively on this atiim^J through every part of the year** (vol. i., 
p. 122). The beef is tough, dark -colored, and oonasionally of a musky 
flavor. The chine is esteemed gnod, and is eaten bv tbe common Italiana,* 

Tbe Camel it eaten with relish in Africa, and lU raitk is believed to 
neutralize tho injurious quatitioa of the date* (p. 308}. The flesh is alleged 
to produce serious derangement of the stomach among the Arabs" (vol. 
i., p. 76, note). A camel cateii during the siege of Paris is said lo hava 
tatted like veal" (Feb. 1, 1871). Oamol's hump, which is spoken of as fur- 
nishing in iba desert a savory dish, is to be procured in a preserved state 
at aonic of the dried provision rslablishmenis at the west end of London. 

Tbe flesh of tliQ I/ania is said to resemble mutton.** 

Captain Ross eonsidercd the flesh of the Mtuk- Ox excellent, snd fres 
from any particular musky flavor, though the skin hati a strung smell.* 
When lean, however, some complain of the flesh as smelting strong.* 

Tho J^ is eaten in Norway, Lapland, and Sweden, where its tlosh is 
much esteemed.** Tho young are said to bo particularly delicious.' Tlie 
tongue and noso are considervd great deltcaoiei.* 

The Jtninde^r is calcn in Siberia** (p. 76), and is the favorite food ol[ 
tlie Ij^uimaux" (p^ 48fi). It ia tbe prin<»pal nourishment of tho Lap* 
landers. The tongucn are oxcelleot when taltod, and tho milk is sweet 
and nourishing.** 

The sinewy parts of stags are highly prizod by tbe wealthy Ohineso** 
(p. 551). 

Tho flosh of tho ITorte is eaten largely by various nationa The In> 
dian horsemen of the Pampas live enttrelv on the flesh of their mares, and 
eat neither bread, fruit, nor vegelablew" (p. 120). Uonte-flesh is eaten by 
the JaUuts of Northern Siberia" (p. li!)), thoTartarsand natives of South 
America,* and by the islanders of Savu' (vol. i.. p. 688). Mr. liiclcnell, in 
bis paper oil "'ilie Horse as Food for Man"" (vol. xv).,p. 31tt}, mentiona 
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fifteen Earopvftn at«t«s, benide* Fnuice, ich«ro hono-flMh ia «Bt«n. Tbe 
Icelanders tiavn practiMd tiippopimg)- Hiiiott tlie etgliili oeiilurjr. Tha ltu>> 
■Uix likve always ««tfii liurHeit, itiid it) D«iiiD«rk llie p«ojila returu«<j 
to tbo cuetoD) ot tlioir lorcfatticn iu ItfUT. ^Wurtvmburf; wu tbo first of 
the GerinsQ Status to adopt l)m {trKcliM, aiid C4>iiiiii).'iic>nd it in IHIL 
llavaria, Uadcn, H&iiov«r, uoliciu'ia, Sasouv, Austrut, kod Pniuu fol- 
lowed in suboequcnt yeani. 

A Derlifi novrapaper states tb&t ther« are at th« present time (1863) 
" MTnn mnrkots for horsc-ll»h in thuL city, in which, during t]i« liral tcu 
moQtlia of 1862, there w«re a«vttii hundred and lifly horseii alaua^btered. 
Xo liorve U allowed to be sJnufjlitered aud sold without th« certibcate of 
» v«tcriaarv surgeon"" (1^69, p. 112). 

HippupKagy was first advooatud iii France, iu 1786, by G£nud,tlie du> 
tinguisli«d pbvsiuian. 

A meeting was held in 1804, at tlie Accliraatixfttion Gwdflo io Pwia, 
for the piirpuso of promoting the gT«at«r cunsiiniptiou of hortM-fl«sh as aa 
■rticli: of food*'' (ISCl, p. 47$), and a grand hippopfaagio baoquel yraa 
celebrated with great ^lat al the Oraod Ilotui, Paris, at the commonoa- 
ment of 1865, under the patronage of the French Ilunaue ftod Aooliio*- 
liaation Societies'* (1866, p. 170). 

Ill 186(i the first horse-butcher's abop was opened in Paris'* (vol xvl, 
p. 849). 

A correspondent of the Medical Times and GazctU (Sept. 26, 1867) 
attted: ''In pasniiig along the quays on my way to the Maraeilies R&il- 
wajr'Slation, I wan ilruck by the number of atalU bearing the title ' Bou- 
cberie Uippophagiqufl,* 'Uoucberiode Viande de Chev»l,' at La Villeite, 
Paris. The atteadaoU w«re very civil, and told me tltat they usually nold 
at the rate of two horses a day. Sooie of the customers assured tae that 
the meat was better than bael" 

Sixty-five thousand horses, it ia asaLTted, wens ealeu in Paris duriog 
the siege, and the tio«b was facetiously culled "sicgo venison." 

Mr. llicknell rays: "1 believe the uuly European countries wher« 
boraes are not used for food with the open sanction of the Uiw are Hol- 
land, Portugal, Turkey, (ireece, Spain, Italy, and the United Kingdom. 
Concerning the four first I have no informatien, but in Spain horses killed 
in bull-fighta were eaten till i^uitn recently, and during the Peninaular War 
the Spaniards commonly were hi ppopb agists. Tbe southern Italians also 
in several districts preserve strips of the meat by drying them in the sun." 

On the 6tb Fobraary, I86b, a memorable " BaiK|iio( Hippophagique " 
was given at the Langhaiu Hotel, under tbo aiispioes of Jlr. Ufcknell. 
The *Mnu began with 

" \m co»tomm£ de cboval it, I'A, B, C," 

and after oomprising iu appropriate order u full list of ohoioe-soonding 
disbes, derived from various parts of tbe horse, or prepared witfa " huile 
kEppophagique," ended with 

" aUFFBT." 
** Collared horsc-h«ad. Baron of horse. Boiled withers.** 

NotwtlhstandinK ihis example, hnrse-flesh must siitl be spoken of as 
constituting in Knglaud only canine food. 
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Aooording to Pliny, tha Rom&n« a,t ona timo &tc Die A»l. Ttie wild 
ftM is still in mticb <:9t(!<;m »moii^ Clio Pemiitiiit, who coiiukler it ba mjuaI 
to veuiaon.* One thousand doiilceys and two thousand mules are re- 

G oiled to hsv« t>«en e&teii in Paris during^ tli9 siege." Tbo fleBh of the 
ittor is dcliaious, and far superior to beef; rossl mulo is, in factf an ox- 
quisito diah " (|>. 140). Ass's flesh forms tba basis of the renowned sau* 
sages of Bologiia" ^p. 36). 

At a banrjuct given by an Academiotan in Paris, baviiif; MM. ^'olpeau, 
T«rdi«u. Latour. and ouer noubilittes as gucGts, tho "biftioks and 
" lil«la" prepared from the flush of an oM nhe-Hss wure uoaniiiiouBly pro- 
nounced, it is stated, to be more tender, succulent, and delicAto than 
similsr pl&ts prepared, for comparison, from the homo" (April 8, 18{i5). 

llio VoUnrea J^teari, or 2\^axu (Dicvtyka tvr<fualuif), an iidmbitatit 
of South America, is Rnn.si[i<>mit good calitig, nnd its flt^h greatly re< 
senibles pork. DicotyUa labiatua is also hunted by the natives of SouUi 
America for food/ but the aborigines of the Aniaxon, viho cat J^icotykt 
torgiuiiuf, will nut touch Dteolyks labiatiu^ ()>. 48&). 

Tlie J^ephant Is eaten in Abyssinia and other parts of Africa, also \a 
Sumatra.* Some steaks that were cut off Chiinee, the elephant that was 
sliot at Exeter Change, on being cooked were declared to be " pleasant' 
Dvat."* The three elephants that were eaten in Paris during thn siego 
ire pronounced a great xuccftsti. The liver was couitidered finer than 
llal of any goose or duck" (February 1, 1871). Dr. Livingstone writes: 
"We had too foot cooked for breakfast next morning, and found it 
doLeious. It is a whitish mass, alightly gelatinous and sweet, like mar- 
row. A long niarcli, to prevent bifiousnesa, !s a wieia prucaution after a 
meal of elephant's fooL Elephant's trunk and tongue are also good, aodi 
after long simmenng much resemble the hump of a buffalo and the 
tongue of an ox; hut all tho oth«r meat is tough, and from ita peculiar 
flavor only to be eaten hj a hungry man"" (p. IGII). 

Rhinoctrot is eaten in Ahvastnia, and by somu uf the Dutch settlera 
in the Cape CTolonVf and is in high ostocm* (p. 9^). 

The Tapir. — ^I'lie North Am«ri(.>.aii Indian comparer tho Uesb of tb» 
tapir to beof.' Although much est^wmed it is considered by the inbabi- 
taiits of South Atnerica to be inferior to beef.** 

Hie Besb of the Jlippopotatmti supplies a substsntial meal to the 
African, and when young is delicate, l>ut whnn old in conr^o, fat and 
Btrung, Iwuig inferior to beef.* The young meat is much esteemed by 
the Motlentots and natives of AbyMinia.* l)r. Livingstone writes: " The 
hippo potamus'huotors form a separate poople, called Akombwi or Mapo- 
dio, and rnroly— thv womon, it is said, never — intermarry witb any oilier 
tribe. The reason for their keeping aloof from ct^rtain of the natives oa 
thoXambcsiia obvious enough, some having as great an abhorrence of hip- 

Eopo tarn us-m cat as Mahommcdans have of swine's fleah " ** (p. 39), The 
ippopotnmus that was killed and partly burnt tn tho lire at tho Crystal 
Palace, a few year« back, was eaten by Dr. Criitp and some of his friends^ 
who reported that the flavor of the llesli was exoellent, and its color 
whitor than any veal " (vol. i., p, 840). 

Thn Eitrth Hog ( Ortjctewpxtn V<^pva»Ui) is a native of the Cape of 
Good Hop«. Although its fuud (ante) gives its flesh a strong taste of 
formic acid, it ia relisbed both by the Ifottentata and ICuropeaos. The 
hind ijuartor is especially esteemed when cured as bam.* 
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Th« ArmadiUo \a eaten in Soatb America, »od its fleah ia (at and ex- 
eelleaU* Tb« tiuntcn roast it in iu sbDll.' 

Sotha ar« »Ltoii by the nalircs of Au^trnlis" (vol. it., p. 360). 

The entraiU of attimala are cou!iudi«<1 by tbe uativeH of Aunlralift" (p. 
67), ami the lloitentots concider tbem to be most exquisite eating" (pp. 
47t SOO). Dr. Liviiig«tono writes: " It is curious chat this is the part that 
wild animals always begin with, and tliat il i» aiiw Ibc 6ist cbuiLi; of our 
iBeii-"(p. 11(4). 

Tbe Zulus are so fond of carrion, or decomposed ilesb iritb wonns in 
it, that, according to a letter of Bishop C'oicnso, publiabcd in tbc 7\m€S, 
they uao their word (nbomi) ropr««entifig it as a synonym for tbcir bigb- 
est nolioD of happiticaa" (p. ^■i. OotoWr, 1&73). 

The Cuckoo is not an uncommon disb on the Continent, and the 
Arabs consider it a ^eat delicacy.* 

J^tmHa and Co^atoo*wv eaten by the natiros of Australia" (vol. iL, 
p. 2S0), and the flesh of parrot^ wbcn younff, in delicate and largely 
eaten in Braxil.* Toucatu are eaten by tJie abortgines of tbe Amazon' 
(p. 4B5), and in BrB»iL* 

Tb*- Ottrich affords an ahundnnt banquet to roiny savage nations of 
Afrioa, where it is sometimes knpl in a tame state for breeding.* Dr. 
Livingstone writes that the lle»h is white and coarse. When in good 
condition it in some degree resembles that of a turkey" (p. iitd), but tbe 
flesh is only good when young, for when it is fuli-gtowu tbe bird is r«ry 
fat.* Three ostriches wnre calen in Paris duriuu liie siege.'" 

Tlie SpoUed C'rakt, or sp«ai<ied water.lien, is biglily esteemed in France 
Cor the flavor of its fleah, aiid few birds can taatob it in satunin as a nob 
morsel for the table.' 

The Crane was eaten by tlie Romans (Horace, Gpod. i!.), and it is 
menttoDed in England as being served up as a sumptuous dish at spleo* 
did entertain men ts as &arly as the Norman Conquest, and as late as the 
reign of Henry VIU. At the EnthroniMitiuu (east of Georj^e Nevil, 
Archbishop of York. 6 Edward IV., there were 204 cranes, iOi bitterns, 
and 400 heronshaws'* (toI. ii., p. 171). 

Tbe /iuitard u good eating, and much esteemed in some places.* 

The Albatrott is eaten by tho aborigines of New Zealand' (toI. iii., pL 
44:7); its eg;,'s are considered exoellunt.* 

Tbc Corriwrttnl. — Tht* Manx, like tho Scotch, make b. rich soap out of 
tbe blocwi ftf this bird" (vol. ii., p. S30). 

The flesh of ihe 6nU is indiuereiit eating, but it la often brought to 
market in Komsn (^'atholic countries during Lent.* The ogga of tbe 
JTuna ridiiunda are well Bavored, and tbe young birds were at one tine 
in high repute in this country at the tables of tbe wealthy.' 

Ine fia^'oielisi oet'ssinnally eaten, and its fleili is reputed to be good, 
but the beauty of the peaouok's plumage renders it too valuable a bird tn 
form an ordinary article of food. In olden times the peaoook occupied 
its place at the table as oiiv of the dishes in the second coarse at every 
great feast. 

The /Utcon is eaten by the natives of Australia" (vol ii., p. 251^, 

Anauins are eaten by the abonirines of New Tealand' (vol. iii., n. 

44r>. 

Swam were eaien by the aiioi«iit», and often appeared of old at great 
banquets in England. They are eateu by the natives of Australia" (vol 
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ii^ p. 251), and the (IcBb of the cvgnet, wbiob is Eaid to have a flavor n>< 
MinbliiiK both the goose snd thv hare, is still oonsUlcred a dciicacjr in 
Kuropc. 

Hirdif Neatt of ■ tpeoial kind are an article of food tnndt prized in 
China, on account of the nutritive properties which they are supposed to 
possess. They are of a ^latinous nature, and chiefly ufted for making 
Roup. Th«jr aro furni*h«d by sovcral ap«eies of anallow, and are found 
iu the caveriia on the sea-shore of (be Eastern Archipelago. It has been 
ascertained that they in great part consist of a peculiar mucus which this 
bird secretes and discharges from its mouth in great ahundnjice. The 
neiU adhere lo the rock, and are collected after the young arc Hedged, 
with the help of ladders or ropes. The cleansing of the nesU for the 
markets is along and tedious proooss, and a number of parsons aro ont- 
ployed at Canton in conducting the operation" (p. 102). The prepared 
article, nhioh haa the appearance of dried ff«)atinoua- looking fragmotita, 
is to be purchased in some «f the London shops. 

Lizard* are oaten by the Chinese* (vol. iii., p. 761), tlio Bufihmcu' {p. 
38), and the native* of Australia" (vol. it., p. 250). 

The Iguana inhabits South America and the West Indiea, irhere it 
is esteemed a delicate food,* although it has been usually considered 
nnwholcsomo" (vol. ix., p. 724). lis eggs are nutritious and agree* 
able.** Aiiillyr/ii/iichus, a geiius of lizard reaeinbling the i^uaua, found 
in the Galapagos Islands, ia esteemed by the natires a delicate kind of 
iooci.' 

The crtTStcd San'lietr,vih'ic\i is upwards of three feet in length, ismten 
bythe inhabitants of Amboynaand the itlamlsof the Indian Archipelago. 
Its flesh is as white and deii>.-«tu att that of a chicken.' 

jSnti^ct are eaten by the Chinese,' the natives of Aastralia" (vol. il, p. 
350), and by thoso of many other countries, but the flesh is reckoned 
unwholesome, and liable to occasion leprosy* (p. litl), A nutritious 
broth for invalids is made, in some places, from the flesh of the poiBonous 
yipcr** (vol ix., p. 734). 

L«od TorloiMi are ek.tcn by the natives of the Amason* (p. i9&), of 
India,* of South Afriea," and hy the North American Indiana" (part 1, 
p. 65). Payen considers the flesh of the tortoise a wholesome food,** and 
l>r. Livingstone Couod it a very agreeable diah" (p. 13d). It is said to 
reaemble veal.** 

Tbe flesh of the Marine J^trtie is largely eaten and highly esteemed 
wliero the animal is captured, besidM yielding iu this country the choicest 
of soups. 

The Fresh Water 3lirtle abounds in the marshes of Provence, on tbc 
ahores of the Rhone, and in Sardinia," and is eaten by the inhabitante, 
as it is hy the natives of Australia" (vol. ii,, p. 350). Tbo Qcsh of th« _ 
'Ji'i<ittyx I-'vroK is considered very delicate foud, and on the coasts 
>iorth America it is angled for with a hook and line baited with small 
lisli.* 

Tbo Crocodile is eaten and relished by the natives of parts of Africa* 
(p. 379) and Anslralia.' Dr. Livingstone writes: "To us the idea of 
tasting the musky -aoen ted, fishy-looking flesh carried the idea of canai- 
balism." " (p. 462). The eggs are dug out of the ground and devoured 
by the natives. Dr. Livingstone says of them: " In taste they tcscmhle 
hens' eggs, -with pcifaaps a smack of custard, and would he as highly rcl- 
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ithed hv wh!tr* ui hy blacks, were it nob for thoir unaaToty ori^n in 
io«Q-ctter»''**(p. 413). 

JhVoga ire euien by the Chinese* (vol. iiu, p. 761), the natives of Aui- 
tralia" (vol. ii., p. 350), nnd many^ othor couotrics. The Itana esctJenta 
is hijcbljT prised in Krance for its hind legs, wliicli fonn the pan eaten, 
and th«s« may be seen aometimes skewered together in tbe windows of 
some of the provision ostablishmrnts in Paris. 

Attempts have been made at dilSTerent limes to acclimatize the Rana 
ttcitlenla tn PJti^Iaiid, and apparently with nunie aucoeu in CBmbridge- 
shirti, where it is saiii their very remarkable aod sonorous croak has pro- 
cured for them the Dam(> of tne " Cainbrid^roxbire Dightinj^ales"*' (vol. 
X., pp. 483, 520). Tile li-tmt laurina, or bull*frog, i» a native of North 
America, and is thought by the Amerioans to rival turtle" (voL ix., p. 
724). This large eatable frog has been recently introduoed into Franoe 
by the Society d' Acclimatisation." A large frog called 3£<ulainitio \a 
eaten by the Soulli Africans, which, when cooked, looka like « ohickea" 

(P- «). 

The Toad ia eaten by the negroes* (p. 439), aod a species called Rttna 
dombiita is eaten in some places like a ash** (vol. ix.). 

The AxoloU of Mexico is esteemed an agreeable article of food, dressed 
like atewed eela.' 

The JVuef ^^(LBpidoBircn) is eaten by the natives of the river Giinbi«. 
It has a rich, oily flavor, and whnti fried tiwles like an eel.' 

The flesh of the SworiijUk {Zip/mia fiaty/ftcrua o( Sliaw) was known 
in early times as an article of food, and its fame is not undeserved. Tbe 
flesh near the vcrtebne is pale salmon-colored, and any epicure of fish 
mt^ht be recominended to try a cutlet from iL l^wer dowu it is red 
and like coarse bncf" {new acriea, vol. vii., 1873, p. 33). 

A species of Scartu, or parrol-fisb, was highly esteenied by the Ro- 
man epiourea, aitd the Greeks still consider it to be a fish of^exquUUe 
flavor, * 

ii/iarkt we eaten by the Gold Coast negroes* (pp. 330, ZZi) aod the 
natives of New Zealand" (voL it., p. 4H), but not by the natives of Westero 
Australia.' The natives of the Polynesian Islands feaat on them in a raw 
•tsl^, and gorge thcinselveit ttu as t« occasion vomiting.' 

Dr. Ueotor writes as follows of edible abarka: "The .Maoris are large 
consumers of ahsrks, or man^n, as thev term tbem, of variotis species, but 
ohieRy thv Smooth-hound {Miiviri/tis a'nturctictu), Dog-fiabof two species 
{Sc^itun laiif-eps and Aeartt/iiiiJt vtU^iiria), mtk) the Tope (OaUua cant*). 
All of these may be seen at certain scasous, ac any Maori settlement by 
the eea-sido, hangiRK on poles to dry in thousands, atid rendering the 
neighborhood citrcmely unpleasant. The specios most valued ia, how- 
ever, the smooth-hound, which is tbe only shark that is properly edible, 
AS it lives on ahell-fiah and crabs, and has the same clean. feeding habits 
aa the skate. In the Ilohridea and north of Scotland tbo flcsb of this 
tiArmless little shark is considered to be a great delicacy, but 1 have 
never heard of ita being eaten by the white settlen in the colony "*' (p. 
120). The fins of sbarlca arc highly prized by tbo wealthy Cbineao" (p. 
&S1). 

SpiderM are eaten by the Buahmen, and by ibo inhabitants of New 
Caledonia' (p. 315). 

Several species of Jifftl«t aro eaten by women of different oatioos, in 
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thn b«li«f thiLt tkcjr will causa thorn to grow fat And become proli£o ia 
Gbt]tlb«ai-iriff. 

Tha JiUtpa MtleeUa ia etten, cooked with butter, hy the K^yptiko 
womon,' who alxo oai tbo ScantiwtM tacer to Dikko (hemselvAs t>e- 
oonw proli&o" (vol. iii., p. 129). Th« women of Arabtft and Turkej' cat 
m, ipeeiea of tenobrio fned in butter, to tnkko theinsolres plump" 
(vol. iii.). 

Grattho/yxn Are Mteti bv the nushincn* (p. 3S). 

XoMMte BTU entun in ffrvnt quaiitilic-n, both fraih nnd Kftlted** (vol. IK,, 
P> 787)> Tbcy havo a strongly vegetable taate, the flavor varying with 
tha plants on which they feed. Dr. Livingstoiio considered them palata- 
ble when roasted" (p. 42). They urc ratlin by the I'cr.iinns, Bgyptians, 
and Arabians," tbe Ilu8hiu«ii|* and North American Imiians" {part 1, p, 
(15), and by many others. Diodorus Siculua and Ludolphua both refer toa 
moo of pvoplo in ^Uthiopis siipporlinpthomBolvcs upon locust*.*' Ludol- 
phua rem&rtca: " For it ia a very swoct and wliolesome sort ot dyet> by 
ineaDS of which a certain Porlu^uez garrison in India, that was ready 
to j(«ld for want of provision, held oat till it was relieved another 
way." Madden states in his " Travels " : "The Arnbs niske a sore of 
bread of lucusl^. Thoy dry them and grind thum to puwdur, then mix 
this powdof with water, forming tbom into round cakesj which aerve for 
bri-iid." 

WAitt Ants arc caton by tho natives of Auatralia" (vol. ii., p. SSOX 
SJid by those on the baiika of tbe y^iiga, where they are highly appre<a- 
atod" (p. 465). 

Jieet are caton by various peoples " (vol iii.), and tbo Moors in West 
Barbary esteem the hooeycoinb, with youn^beea iti it, as delicious; but 
by one witoeaa it has been apokon of as insipid to bis palate, and aa bar- 
ing Romctimos given him heartburn" (vol, ix., p. 7S7). 

JUotJts of several variuties aro cati-n by tbe natives c* Australia" (vol. 
■ii., p. S50); one species, called Hui/oriif, is said to bo more prized by tbo 
Australian than any other sort of food. Tbe bodies of these insects, it ia 
stated, are large, and contain a quaiitity of oil; they are sought aft«r as 
a luscious and fattoning food." *' 

Tiie Ciradtt, an insect of the honaopterons ^roup, was eaten by the 
Greeks,' and Pinto mentions a people who used Ptie$ as an article of 

food." 

Tbe Larva of Ants are eaton by the ijnshmen' (p. 38). Scopoli 
speaks of the larvn* of the iVu«(»i ptUri* as a dsinty.'* ^lian mentions 
the oiraumrtance of an Indian king trcatiruj; aomo of bis Grecian guests 
with the Jarvnof an insect instead of food." Tbe larviaof the Cerambyx 
heroa ia believed to be the Cossua of the ancieota, by whom it was conaKt 
ercd A groat dainty,' 

Cat«rpiJiar» were eaten hy the ancient Romans, and am in high 
nation among the natives of South Africa** " (p. 4'2). 

Gruha of all kinds are eaten by the iiativea of Australia" ** (p. 67), 
and the chrytalit of the SiUnoortn ia eaten by the Chinete.** 

The Cuttl^ah is used ms food in some parts of Europe;* and a bi> 
Talre allied to the oyster, called Anomta eimippium, which is found on 
the oo&sts of IJm llediterrauean, ia oonstdered nut inferior to the oommoo 
oyster." 

Tbe Vhuyard Snaii {Hdix pomatia) is used as food In loanypartaof 
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Ktirop« durinn; Lent.* It is r«arc<I and fftltened will) gntx oatc in lORie 
oantons in SwilxerUtid a« in arLicIe of luxury, and exported in b pickled 
Rtet«. Matij' otlier sn&i)Bara eaten b^ th« poor, and nono are known to 
be hurtfal" (rol, ix., p. 737). Tli« common Garden SiutU {Jfdix tu- 
perta) \» ucmI in tomo partj a.% a ciir« tor dis«M«it of the eliAxt.' Snails 
on tl>e Confine lit, and even alusa in Cliina, liaTe a reputation for delicacy 
of ea,Iing and nutritive power. 

The common iSr-a-i/rM*n, or»^*-cgg (/i-AmtwjipAtrra), i« mMoh tou^t 
after a« food in some parts of Europe duniig tbc latt«r part of Buinmer, 
at which time it ia altnoat filled with e^s.* It isaJao eatea by tbeiibab- 
ttanta of Utaheite* (vol. i!., p. IM). 

MolotAuriiB (sca-cuoumborB) arc eaten lai^Iy by llie Chinese,' tbo n** 
tivca of the Indian Archipnlaeo,' the Auitralian' and ISouth Sea lalandt'* 
(vol. ii., p. 5fiS). They are alHO taken on the coast of Naples and eaten 
by the poorer inhabitants.* 

Sarth-^ting may ho appropriately r«foiTed to h«r«, aa some kinda of 
earth used as food in ccrtniri tocalitius have been found to consist in part 
of the remainH of minute animal orctaiiisma. 

Humboldt, on his roturn from the Rio Negro, saw a tribe of Ottomaca 
wbo lived principally during the rainy acaion upvn a fat, unctuous clay 
whioh they found in thoir diatriet" (pp. 14.1-4). This appears to have 
consisted of a red, earthy matt«r (hydrous silicate of aliiminn) callvd bote. 
It in also eatcti by tho Japancsa aftor bciiif; made into thin cakes called 
Umaampo, which are exposed for sale, and bought by the women to ^ro 
tliemsolvos slendeniess of fonii.* Efarertberj^ found that this earth con- 
sisted for the most part of the remains of miorosoopio animals and plants 
which had been dapouted from fresh water. 

A kind of eartli known as ^nad-meaJ, which oonsiata, for the most 
part, of the empty shells of minute infusorial aninulonles, is atill largely 
eaten in Northern Europe; and a BimiUr substance, called mounUiin- 
mwit, has been used in Northern Oennany in times of famine aa a means 
of BtayinfT hunffer. The Wanyamwe?.!, & tribe liviiijj in Central Africa, 
eat clay in tho interraU between meali, and prefer the clay of ant-bllla" 
(toL ii., p. 2S). The colored inhabitants of ^i>rrn Leone also devour the 
red eLTtn of whieh the ant-hills are composed" (vol. xix., ]>. 7'1). Jobu- 
ston oaserta tbat the African earth did not injiiro the negroes, but that 
when ilK-y were carried as slaves to the West India Islands they were 
found to suffer in their he«lth from the clay they there used aa a substi- 
tnte''(vol. ii., p. ?01). 

It has been found tbat much of the clay eaten by many of the infaab* 
itanta of the torrid tone is mere dirt, and ha* no alimentary value. The 
Agmara Indians eat a whitish clay, which is rather gritty, and has been 
shown by careful analysis to be destitute of any organic matter which 
might afford nutrimoni" (vol. !., p. 3?0). One of tha earliest notices of 
the practice' of dirt-eating is given by Sir Samuel ArgoII, with respect to 
Vir|^nia,in 1613, "Jn this journie," he saya, " i likewise foundamjne, 
of which I have sent x trisll into England; and likewise a strange kind 
of earth, the virtue wh<-reof I know not, but the Indians eat« it for 
Phyaicke, alleging Uint it curcth the siokiiesso and paine of the belly."*' 
In Guinea the nei^roos eat a yellowish earth called cavixrc In the West 
Indies a white day tJhn lobaceo-pipe clay is eaton, and this the eaters 
prefer to spirits or tubaceo" (voL vii., p. S30). In 1751 a ^ecleaof red 
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«ftTtb, or y«lli>wt)th tufa, is reported to h«vo been still secretly sold ia the 
in&rk«tsof Maniiiique.** 

So widely spri»d ia tlie depraved sppetite for dirt-e«ting, or "geo- 
pba^o," that it is alleged to b« one ot tho ohicf eadeiuic disorders of all 
tropical Ainorina. Tho victimx of tlio practice never appear to be able 
to free tbemselvoa from the habit. Children, it is said, acquire it almost 
from the breast, and " women, as tbcy lie in bed sleepless itnd restless, 
vrillpull out pieces of mad irom tho adjoining walls of their rooms to 
aratify their atraii^ appetite, or will nuotho a iicjua.lliiiK hrat by tempting' 
It with a lump of the same material."" Ollii^ers wtio have Indian or 
balE>br«d children in their employ as servants no nie tiniest have to use wire 
muks to keep them from puitiu); the clay ioto their mouths.** A negro 
addioted to this propensity is conxiderod to ba irruvocably lost foraiiy 
useful purpose, and seldom lives long" (vol. yii., p. 550). It ia impoaai- 
ble to keep tho victim from obtaining tho injurtuus substance. Children 
who commcnoo tho practice early frequently decline and die tti two or 
three years, and dropay usually appears to be the proiniiienl cause of dis- 
solution, in other coaos they may live to middle age, but sooner or later 
dysentr^ry stiporvenes, and proves fatnl. Dr. Gait speaks of having him- 
self seeti a Mustizc auldier sinking from dysentery with a lunifi of olmy 
atuScd in his sunken chocks luilf an hour before his death.** 
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A TUEATISE OIT FOOD AND DIETKTlCa. 



VKGETAHLE ALIMENTARY SUBSTANCES. 

Attbougli vegetable nubatanoes difler so muoli ptiykically, snil in iioina 
r^spi^clB, also, nhe mica lly, trom the eompoiiQnls of animal beings, they are 
suBovptible of convenioii into ttiesn componiitits, and, alone, contain all 
thai IB absDiutel)' rerjuiaite for the supfinrt of uiiiinal life. A more com- 
plex elaborating ay8t«m, however, is required to lit tliem for appropria* 
tion tliaii Est th« case with animal anbatanccs, and accordingly il is found 
that the digestive organs of the herbivora arc developed upon a larger 
and higher soalo tiian those of tlio cariiivora. 

The vegetable products that form even oommon articles of food are 
exceedingly varied and nuni<>rou8. To attempt to arrango them under 
any strict clnsiii lira tion would only lead to rniKarrasitnicnt, and aflnn in- 
volve practical inronvcitiriicc. It will be oiithcienl for the purposes of 
description to distribute them into tlie fullnwing general ^roup: farini 
eemis seedn; olcaginoii* MK:da; tiibvro and root^j herbacouua artiolc*} i 
charine and farinaceous preparations. 

FARINACEOUS 8KEDR. 

These rank first in importance amongst regetable alimentary products. 
They are alike )>lctitiful]y yielded, of easy digestion, and of high nutritive 
value. It is not surprising, therefore, to find that the farinaceous seeds 
form the largest and the most widely consumed portion of our regetable 
food. Of the farinaccoua seeds, thoM, as wheat, oais, bnrlcy, ryv, rice, 
maize or Indian eom, etc., derived from the Cereaiia — a tribe of grasses- 
take the first place as articles of food; and next follow those derived fnim 
tho itguiHinOMB, or pulse tribe, as, for iiistanoef pou, beans, and lentils. 
Some other farinaeeoua seeds will be mentioned as employed, but they are 
of far less sigoificance ia aa alimentary poiut of view. 



THE C£R£ALIA. 

The various cereal grains agree in ihrir genera, composition, but dif- 
ferences exist in the relative amounts of the constituent priiioipi««, which 
give them different degrees of alimentary value. 

The principles enumersted are: 

.AFni/. — Nitrogenous coin^wunds, consistlitg of gltitinr, albumen, cas** 
ine, and 6brij)e, with an active principle, chiefly encountered in the cor- 
tical part of the grain, which, liiie diasiaso, ^wsKesses tho power of con- 
verting starch iri to sugar. The material known luiglutnn, as will bo more 
particularly nenlioned farther on, comprises a mixture of glutinc, caseine, 
and tibrine. 

^WondL— Non-nitrogenoiis substaaoes, oa ataroh, dextrine, sugar, and 
cellulose. 

TTiird.^-t'mUy natter, ineluding a volatile oil, which eonatittites the 
•ource of the odorous quality possessed by the grain. 

>'ourM.— Miiiersl suhsCances, comprising phoaphaten of lime and 
magnesia, salts of potash and soda, and silica. 

The following table rcprocota tho rclatiru amounts of the constituent 
principh>« i»ntainod in various kinds of grain in adry state, according to 
the analyses of Payeu: * 

• Sabstaneas AHaMUIre^ p. KS. Paris, IMft. 
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CmnpontUm of Var^iu Cerent Graitu in a Dry Slate* (Piiyen). 



NttrogeooaB nuUer, 
Hiarch, .... 
Dextrine, e(a, . 
Olliitoee, . 
Patt; matter, . 
Minerul matter. 



K«4 irtiMt. lUid vbgM. Bart irheU. 



22.75 

£8.62 

9.50 

3.50 
2.61 

3.02 



100.00 



19.60 

65.07 ■ 
7.60 
3.00 
2.12 

2.71 



100.00 



20.00 
63.80 
8.00 
3.10 
2.25 
^85 



ATM. 



100.00 



15.25 

7a05 
7.00 
3.00 
1.95 
2.76 



100.00 



Wb»i«r 



12.66 
76.61 
6.05 
2JdQ 
L87 
2.12 



lOO.OOt 





ai» 


BulV- 


<Nta 


Kabi^ 


H«k 


KtnweDoua matter, . 
I)oxtrin«, etc., 


12.50 
6405 
1490 

a 10 

2.26 
2.60 


12.9S 

60,43 

10.00 

475 

2.76 

a 10 


1480 
60.59 
9.25 
7.06 
6.60 
a 25 


13.60 
07. 6S 
400 
6.90 
&80 
1.36 


' 7.85 

8*165 

1.00 

1.10 

0.80 

a90 




100.00 


100.00 


100.001 


100.00 


lOOlOO 



It will be M«n from th« procAding tabic thkt <]>ff«r«nt kinds of whMt 
differ conaidorsbly iti com posit ion, *n<l partioiiUrlv so iii tlie amount of 
nitrogenous mittor ami Rtarch they contain, the two fitamlinfr in an in- 
TBnM ratio to c«Hi othi-T. Hut mnro will ba said r<!^nr<linc thin fart)i<>r 
on. Oats are ricli in nitroifeiiouit matter, fat, and 8»lts. Muite oontaina 
a (air amount of tiitToffenoiis mailer, but is poor in salts. It further Stands 
out from n.11 the nist bjr virtue of the Isr^n amount of fatty natter pres- 
ent. Uaxley oooiipies a mean position with reference to all tho constitu- 
ents. Rice is clmraaterizod by riohness in stanch and poornrss in nitfo- 
genotis mutter, fatty matter, and aalte. The knowl«<l(;e thus auppliod is 
ofoonstderabio value in rclutioa to the emplojmoDt of tbo sereru kinds 
of grain as articles of food. 

Wheat. — Wh«at niav be said to form the most useful article of Tejre- 
table food, and Iteuoo it u one of th« most extensively and widely oalti- 
Tat«d of tho ci^rea! grains. 

As stipplieal for use, wheat consiaLs of the ^rain deprived of the huak 
with which it was on^innliy invested. Each f^rain is composed of a hard, 
OolOTwl, te^unaentary portion, and a central, easily piilvcrisable, white sub- 
Manee, which yields toe product constituting flour. 

* In an indtlMaj alate rnle oontaias from 1 1 to 1 4 per oenk of rater. 
t Derlatioa (rooi (he oorreat total of •*■ 3.(1. fosKiiljr an enoc lu Uia amouut oC ^e 
ttarcli. 
1 BeviaiioD (ram the ecnoot total at ->- O.M. , 

10 * 
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Th« tc^RiAnUry portion oonusM, oxtcrnnlly, of ui exMMJiogI}- hard 
layer, wliicib is uf t. dvuao, Hgncoua iiucurc, and so coli«rant that il pre- 
setita itself under the form of scales when wheal is subjected to the or. 
dinkry process q( grinding. This coiistitut^« the grotor bulk of bran, 
and in of » pvrfvotlv indiguatiblc nature, itnd, llierefor«, ubulu»s us an ar- 
ticle of nutrition. Moreover, it notft, to fcome estent, as an irritant to the 
aHm«nt&r}' canal, and thus, whilst of servico, retained wlili the flour, in 
cues nheru cunstipation •xiets, il abould be avoided in irritable states of 
the bowel, ami also hy ihouc who work hard, for with thefi^ it is Hablo to 
hurry the food loo quickly Uirouf^h th« aliiueiitary iruft, and oocasJoii 
woslc by promoting its csoupe without undcrgoiug digestion and absorp 
ttoii. I 

Farther in, th« cortex is Boflcr and more friable. This part gooa' 
'Vrith the pollard obtained in the procenx of dressing Hour. It forms tho 
portion of tho grain which is the richest in nitrogenous matter, fat, and 
Hall^ It powtuaacs, thcreforu, a high alimentary value. Amongst lbe| 
nitrogenous matter in this Rituation, a peculiar soluble, active principle 
is contained, called evrealine, wliicli restMnbles diastaae in bein^ endowed] 
with the power of converting starch into sugar. j 

CorRalino has been represented as leading, by a metamorphosing in6u- 
ence exerted during the oecurreno<! of fcrmcntntioij, to the duvctupmont 
of the dark color and marked taste belonging to brown broad; and it is 
said that if the bread be made iu such a way that the ocreaiine is not af- 
forded the opportunity of exerting this action, the product, although de- 
rived from the external ns well a» iho central part of the grain, has neither 
the high color nor the strong taste of ordinary brown bread. 

The ociitral white substance of the grain is chiclly cotnposrd of starch; i 
but nitrogenous, fatty, and saline n)atti>rs are also all present to soma 
extent. The uitrogeiiuua matter consists of several principles. There is 
albumen, mucine or caseine, Gbrine, and glutine. \^ hat is called gluten 
— the ductile, tenacious, raw material loft when Hour is kneadad with 
water, and afterwards washed to remove thu etarcli— does nut represent a 
simple or pure nitrogenous principle. It is called crntlt gluten, and is re- 
solvable into I.iebig s vegetable nbrine, tnucine, and glutine. Tiie albu- 
men of the flour is not present in il. This latter principle, being soluble 
in water, is carried awny with thn starch in thu process of washing. 

It has been aaid thai tbe external part of the grain !s rioher than the 
central in nitrogenous matter. This remark, however, is not to be taken 
as applying to glutrn. Gluten, indeed, preponderates in the central fa- 
rinaceous part, th« iiitrogcnoua matter uf tlia exterior being principally 
composed of vegetable fibrine. 

It is to gluten — and this exists to a special extent in wheat — that 
wheaten flour owes its aptitudo for being msdu into bread. This sub- 
stance, by virtue of its lenaeity, and its sniu'eptibility of solidification by 
beat, is cnpable of entangling g&a generated or incorporaloti nmoagat it, 
Mid then hcoomin!; fixed in such a manner as to funiish a Ugbt, spongy, 
or porous article like well-made- bread. 

As reirards sugar as a eoriBtiiuonl oi wheatoo flour, Payon remarks 
that, whilst some authorities have affirmed that it is preheat, others have 
d'lclared that they have been unable to discover it. On both sides, he 
a«y», iruih exists, and that it depends on the harvesting, grinding, and 
keeping of the wheat and flour, whether sugar is present or not. Il arise* 
from the aelion of the diastase-like principle cnnlained in tbe grain on 
ibe sur«ti mud tlcatrin«; aud according aa the cireumstancv* are favor- 
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Mo or unf«vonUe for the change, 90 will b« th« aDalytieal resalt 
obUinod. J 

Tiioro «rc wvoral kinds of wHctt met witK in oommerce^ sod ttto taU« I 
given at p. HJ> shows thsl a oonsideraMe diSurenc« niay exist in Iho 1 
ohflfni(!al composition o( the article. The difEiTeiK-'e depends upon ibo I 
variety of iho plant that h»s yi<<Uled tho rmin, and aJso upon tlio cJimat* 
snd Buil where it han grown. What is called bard wlieat it the riohMl in 
ghiteti. It is produced in the warm countries of the south, and upon tfan 
moat f«rti]e soils. Tho graiu is rhnractoriawl by a hnniy, scmi-tianspar- 
enb Bppcaraticc and haratit-Ns throug^hout. It is driur, keepti brttrr, and'iJ 
gircs a larger amount of product in tho mill, but a lesc white Hour, than 1 
othvr kindii of wheat. It ia this form of wheat that is employed for mak- 
ing macaroni, vennrcelli, and such-like preparations. Vi hitc or <ofC 
wn<!«t nn^xrutii a mom farinacootia condition; it ia mora enaily ground 
and yivlda a whiter and liner flour. With loss gluten, it contains a larger 
proportion of stareb, and, therefore, forms the most suiiahle kintl of wheat 
for tho extraction of this latti^r prtnciplo as an arlid« for domestic uwt. 1 
I( i« tlie intermediate, or semi-hard whvat, which ia the best for the um I 
of the baker. In Payon'a table the nitrogenoua matter in dried wheat 
ranges, it may bo seen, from 12 to 22, and the starch from 58 to 76 [wr 
cent. 

Wheat is but rcry rarely used in the cntira state a« nn article of food. 
It forms, however, a constituent of what is called />t«»*n(y, which consiata 
of wheat-grains boiled in milk. There is also a^ \ orksbire dish made with 
wheat and raisins btulcd in milk (Forsyth). For ordinary alimentary pur- 
poses wheat is subjected to arinding. and uHuaJly afterward sejmrated 
into flour, pollard, and bran, the Sour being appropriated to our use, and 
tho other products employed as food for the lower animals. 

Heal is the simple product of grinding, and, therefore, contaiu.t nil the 
elements of the grain. It ia from this that brown bread is made. Jf not 
used in this way (and, as is well known, it ia only exceptionally that it is) 
it is submitted by the miller to bolting, sifting, or dressing, to separata j 
iho (lour from the coarsnr particl-c^s— forming |x>llanl and sharps; and I 
these, again, from the coarsest of all — forming bran. Flour, also, ia pro- 
dnoed or "dressed " of different de^trees of fineness, to meet the demand 
of tho consumer. Tho finer tho fTonr is dre»scd, tho whiter tho bretul J 
that it produces. In fine flour, hovrevcr, there is an cxchiMon of every- 1 
thing excont the strictly farinaceous central part of the grain; and as this 
contains the least amount of nitrogenous matter, the ere is gratified at 
the sacrifice of this maleriaL A coarser flour, nllhongn yielding a less J 
white bread, contains a larger proportion of nitrogenous matter, andthua • 
is better adapted to meet our requirements; for, even under ell circum- 
stances, the farinaceous element ia out of proportioa to the nitrogenous, 
looked at in relation to the demand oxistirig m the case of each for tlie 
purposes of life. Processes have been proposed fwr converting more of 
tfa» grain into flour than by the ordinary plan of grinding. They are re- 
ferred to in connection vriib the subject of bread at p. 14t>. 

Medium wheat usually yields from 72 to 80 per cent, of good floor 
(Payen), and from about l> to 10 p(*r com. of bran. Tho raillersnmetimes J 
tries to increase the yield of flour by grinding with theslnne* Ki;t cloeoly, 1 
hut it IK at the expense of the quality of the flour, for the starch -granule 
becomes therpby bniixed and dnma^rnd, and It is found to be deterit»«ted 
for the purpose of bread-making. Uakere prefer a flour wbich tttAa ik little 
harsli botwoeo the finger and thumb, iiutoad of soft and uaooth. , 
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Compontion of /7oiir. 

Fcotn Lethabj'ii Ubl« 

of BIMl^aB. 

Nitro2«ooiis DiAlter, , . . 10.8 
Carbonydntoii, . . . .70.5 

K»tly matter 2.0 

Mineral mfttWr, .... 1.7 
Water, 15.0 

100.O 



twcrmu 

U.45 

6^48 

1.SS 

1.60 

14.32 

1(K».00 



The ftntouBt ol gluMo in wheat«D flour, acoordinj^ to Dr. Letbdiy, 
noges from B to I& por c«Dt., tfao avenge boiaf^ ftbout 11. 

Cotua, or cotut jU»tr, u t)i« nkmc npplicil to tlic flour of & particular 
■fmcies of whoat called "rruef." It is uoud Ly b»l(vm tor duBtitig tha 
don^h aDd the boanU upon nbicb the loaves are made, to facilitate the 
null ipu tut ion hy prcrnnting adhoaioii. It appeara, from the analjr»e8 of 
Dr. Haasall, to be extensivvly adulterated nith ttiv flour of rice and other 
cereals, and Bometimes even not to contain a particla of wheaten flour. 
Thus adulterated, it can bo sold at a lower price ihau orditiarr flour, and 
H ia not turpriaing', thvrvfonj, that, besides bcinff used for iJie purpose 
named, it frequently finda its way into ths constitution of the Inaf, whilo 
it affords an opportunity of adultoraliag' witlioul appearing upon the face 
of it to do aa 

Flour ia on4 of th« tnMt uacfut alimentary materials at our di»i>o*aI, 
and is turned to account in a variety of waya. It i) not eotisuined in tlio 
raw state. Puddings, pastry, cakes, bread, biscuits, and other variously 
natoed articles of I«8s note, are made from it. IJrcad and biscuits, nbout 
which more V ill be said farther on. are both nutritive and digvalible. 
Cakes, besides flour, contain butter, eggs, sugar, and aoractimes other 
adjuncts. They are rich, and apt to upset the stomach. Pastry, on ac- 
count of th« etlcct of the ovcii on tho fiitty matter prcscDt, is alsu apt to 
vivo rise to itoinach derangamcnt. Fudclinga (flour-puddinga only aro 
here spoken of) are not objectionable in the same way,l>ut are, nevertho- 
losa trying to the digestive powers. Being of a niar« or leas close con- 
sistence, they (if!fi<r conHidcrBbln resistance to tho pondlration nnd aotion 
of the gastric juice, atid thus may engage tho stomach for some time in 
the prtx>eas of digesliou, and give rise during the while to the sensation 
which is well known to bo ocoa^ioncd by an indigcstiblo siibMance, ami 
which is described as a sense of weight or heavincns at the stomach. 

Hak^ Jivvr. — Flour, aftor exposure to heat, is more digftstibia than 
when in the raw state. The atarcb -granules become nipturod, and a 
portion of the starch transformed into dextrine. The albumen is acted 
upon, and converted into ihccoagidated form. It ia hence advanttureoua 
tbat flour should be consumed (as it only is) after having been aubjooted 
in aome way or other to the influence of he«L It is sometiine* preparvd 
for use by aimply putting it into a basin, introducing it into an oven, and 
baking. Another proccw, acting in a similar way, is to place it in a 
basin, tie it over with a oloth, and immerse it in a saucepan of water kept 
boiling for some time. The water does not penetrate, but from the c0Ri't 
of the heat the flour collects into a hard,auiid uiaas, which requires to bo 
•craped or grat«d for use. Thua prepared, it ia often employed as an 
article of food (or iiifauia. 
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Snad. — 0( all «rtioI«a of regetablo food, broad must bo considered 
u tbo moot important to ue. It coiistUutos a product nf art, and 
atnortgut nil uiviilxud people tbu proceaeiaf iiiKiiufaatura in known and put 
iiiio praclice, «fideauy on scoount of ilin fsvorabJo state in which tbo olc- 
mentg of Food ar« plac«d for undergoing digrsiiun. It i» only from soma 
kinds of grain that bread uaii b« raad«, uid uo br<.-ad ia «C]ual to thai |>rv> 
pari^I frtfnt wh«aten grain. The aoKtunt of }[l>'^" present, for wbicit 
thia kind of ^rain ta diatinguislied, givi^s it tlio property r6<]uiT«d for 
yi<-ldin)^ k lijiht, and ■punj^j tuna at bri.>ad, and it m to this lif^tneaa or 
«poii(;i iieKS that breail owes its eaay digemibility; for, according to ila 
ponwity au is (ho faoility with which it is p«a«trat»d and act«d upoo by 
tho eeoration of tb« stoiHaoh. 

Th« first roqiiisite toward the nianufaetur« of bread Ja that the graJn 
ahoald be reduced to a pulverized condition. By the ordinary proceisa ic 
is ground in a whole sute and oonrertod into meal. This may bo usnl 
for making broad — as is the cue in what wo call " brown bread "—^bu I, 
aa a rule, the flour is separated and thia only employed. Other prooDasea 
have been proposed, with the view of obtaining a lari^r yield of nuur. To 
•otne 6xt«nl tlie plan has boon adopted of dflcorticntingtho grain and tb«n 
rt»diicii)g the roinainder into Hour. Br such a methud. Huirn^ of the inner 
Iftjrflra of the legumentary portion are retained with the farinaceous aub- 
ataiMM of tho centra. Thcro is also " whole-wheat Dour " to be obtained. 
The bran, after separation, is grutind ntid thun mixed with tho flour, for it 
doaa not answer to attempt to thoroughly n^duon tho whole together. It 
seema tljst the si arch -granules ought not to be broken up, and tliat by 
too much crushing or friciion they become damaged, thereby loading to 
a bad Hour for bread-making purpooes being produGc<i When toe closaly 
ground, bakers speak of tho Hour aa "killed, from its virtue being found 
to be partially destroyed. The avowed object of deviating from the old* 
fashionod plan is to givo the fiour, and conae<iuently the bread made frooi 
it, a highernutritive value, the outside |>art of the grain being that wliiob, 
as previously stated, is richest in nitrogenous, fatty, and mineral matiera. 
Liehig eipattstnssitrongly — jutrticulnrfy on nr>coiint of tho loss of phos- 
phates — Upon the iU-iudged \.uslom of profurriiig white brea<L It is uuc, 
if bread wore our solo article of suGtenanoo, the rejection of the princi- 
ples contnini?<d in the outer part of the grain would he a serious error in 
ilictetios; but if other food bo taken which furnishes a free supply of 
them, as isactually tbeoaae with a miseddiot, there ia nothing to condemn 
as erroneous. It must not be considered, because we do not consume the 
bran and pollard of the meal ourselves, that their constituunta are thereby 
waatcd or lost to ua. Kmploved, as auch artiolea are, as food for oth^r 
animals, we nwy in reality, although iudireotlVf get their elemeula in aa- 
Rociat ioQ with other matter. Looked at in this way, it being granted that 
animal food ts takon, wo are at liberty, if our inolinatinn to dispose us, 
without incurring any charge of waste fu In esa, to stil<^ct one part of the 
erain for ourselves and allow the other to pa&s to the lower animaK 
Whether the rasult of habit or not, it must certainly be owned that, with 
the generality of persona, bread made from ordinary flour is more pleasing 
to th« eye and agreeahto to the palate than bread made from the whol« 
eonitJtUf niH of the grain. 

Bread i» a finn and poraus suhntanoe, which is easy of mastication. 
and which, whilst preserving a certain amount of moisture, is i»ot wet or 
ciammv. To convert flour or meal into a subatanon of this kind orin*ii- 
tut«a tlie art of bread-ioaking. A paste or dough is made by nianipQla- 
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tioR, «it1ierbykn«)uUuj^with tlie bands or by maobiimry, witli tbu rcqiiUito 
quMititjr of vrutcr. f'oroaity is H:ii'eD by intimBlo int'urporation witli oar> 
boil ic MO ill gtk* — either gnn«ratoii within, us by fornimlation, or I ho uau of 
one or otbor form of " baki»g-powd«r;" or supplied froiu witbuut, ts by 
Ur. Uaiiglish's prouess. The eluien present, by virtue of its tniiEoity, 
hold* tbe vestclos of gac and allows & ajiongT mass to bo formed. Wbilst 
ill tliis sttite, floiidifiuntiuii is elfeuted by trie aid of bckt applied in ttio 
proc'«ii!i of baking*, and thus is fariTM^i a perninnently rcsicuiatoil or por- 
oos article. S^iich, in a few words, uoiiislitutes the rationale of llie pron:tiiS 
of bread -I II ak in g. 

Wlinn tliocarhoiiioaoid gaa is ff«nftrat<>d by ftirmontfttion, the prodact 
ia called *'leiiT«ned bread," but there is no mati^rial difference between 
bread formed in this way and that produced by the other prooeeaes. Va- 
rious kinds of fcrmont aro nmployct), as, for instants, brewer's yeast or 
barm; Cturniatt yeast; baker's or patent yeaat, whiub ia prepared from an 
infuBiDn of malt and hops set into fonuentetion by a little brewer's or Ger- 
man yeast, and added lo some b9ilod and inas^licd potatoes tnix«d with 
flour^ to feed iho f^rowtli of the furmvnt and iiicrcasu the product; or 
leaven, which is old dou|fh in a iCato of fermentation. In caoli case tha 
active agent of the ferment — that is, the growing vegetable cells fann- 
ing the yoaat-fun^us, or Tornla (w<;bi»i«' — cllecls the conversion of suj^ar 
into nloolioi and cnrbonieacid gas. This takes plaiN> at the expense of the 
sugar contained in, and derived from, the starch of the tlour, butin baket'e 
yeast tbe potato introduced furnishes additional material for tbe growth 
of iho 7'vrtila. Used in this way, the potato is not to bo looked upon 
in the light of an adulterant. 

Tbe usual practice in making bread by fermentation is to mix a cer- 
tain qtiantity of the flour with the femient, some salt, and lukewann 
water. Tbeac aru kneaded into a slitT |>nstc or<Iough, which is placed 
aside in a warm situation for an hour or two. The mass gradually swells 
up from the eroliition of oarbonio aeid gais, or, as tbe baker tortns it, thg 
^tongt rises. When the sponge is in active fermentation it is thoroughly 
knaaded with tho remaindnr of the flour, salt, and water, and asain set 
asidu for a few hours tn a warm situation. Kertncntation extends t)irougb- 
out the whole, and at the proper moment the dough is made into k>avc8 
and introHucod into the oven. Meroin eonxtitutcxitcimK of tlin chief points 
in the baker's «rt. Unless fcnrontation lias been allowed to prma-cil far 
enougti, a heavy loaf is the result; and if allowed to proceed loo far, an 
obieetionnble t|uality is given to the broad by the commencement of an- 
other, viz., the avid tomicntation. 'Hine also must net be allowed for the 
doogh to sink before being made into loavca and baked. Under the in- 
8uence of the heat of the oven an expansion of tbe entangled vesicles of 
gas ftosnes, and occasions a considerable further rising of the dough; and 
with the laubiieijuent setting of tbu subslanca of the loaf a permanently 
Teaioulated mass is formed. 

A special aroma or flavor is communicated to the bread by tbe differ* 
ant kinds of ferment. Tho bett flavored bread, 1 am informed by an cs- 
pehenoud Weat-end baker, ia made with tho employment of brewer'a 
yeast. 

Instead of by fermentation, vosicnlatton may ho offeotod by carbonio 
Mtd gax disengaged by imroriM^rating cartiomite of soda or ammonia wiili 
tiie dough, and adding muriatic, tartarie, or phosphorio acid. " Bakin^- 
powdnrs " act in this way, snd oonsiat for thn most part of tartsrio acid 
and carbonate of soda aa ttielrbaaJa. Tbe eiuploymcm of this process in- 
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TolvM no los« of an; portioo of th« flour, but it doe« not produc« <tn 
«(rrei>ably tasted bread, aitd Uu doC been ttivrofore found tu aupeneds 

tile olil jiroooMof fermuiitBtioli. 

Anotiiorpian for vesiculaiiug bread liasb«cn recently introducedt and. 
it known as Dr. I)au);]it>)rs process, the product beinj; culled "aiiratod' 
brvad." The flour is intrtwluccd into h strong, air-li)^lii iron receiver, and 
afurward mixed by ^l4^challical initans wiili water iniiire^natcd with car- 
booio aoid gtu uiidvr « hi^li {>resaure. Tlirouffh a.n opening below, which 
can be ertdoaed irhvn lh« opcrMtion of mixing in cnnijiiitlt.', the dou^fh ia 
forced out by the pruuuru existing witliiii, anti with a suitable eomriv' 
anco may be rnccivud auduoavoycd, uxidt-rtbe fonn of louves, tij the oven, 
without being tuuohctd by the nanda. Vcviuulalion Is produced by the 
oxjMinsion of the carbonio aeid gaa with wlik'b tho dougli ia throughout 
intimutt^ly inttnrporatad — nuch expanaion ocuurriug with llie removal of 
tlie pre.uitire; and, still further, from exposure to the heat of tbo oren. 
This procoas, it will be seen, involres tbo employment only of the three 
eaaential iiigrr-dinnts of bniud — llour, water, and earhonic neid gaa; but, 
aa with uth(-r kinds of bread, .lame salt is also added. Nothing occurs to' 
produoe a ohanij^e of any portion of the Hour, exocpt luoh as ia induood 
by (ba action of tbo heat in baking. Th« product rcprcsonta the purest 
fonn of bread, if aimplii^ily of composition i.H to be taken as a criterion. 
As regards taate, howevor, it possesses, without there Kt-ing Biiythin|r 
objectionable, a diftincc character of its own, and there is an abacnoc of 
theagree»b!<t flavor bidonging to good bread of the femionted kind. It 
may be remarked tliat it keeps sweet and good much longer than far- 
nsnted bread. 

In tbe manufneture of broad a certain atnniint of ntlt u ffenerally 
added. It improvea the flavor, aud gives greater whiieuetis and iirmiHssa 
to the artiole. 

Alum, also, if it is not now. owing to the stringency of a recent Act 
of Parlia(ii(!i)t, was formerly frciguently employed; but this eoii.ititutes 
an imposition, for the object of its use is to osuae bread made fn>in bad 
or deteriorated Dour to resociblo that mndo from gnod. It affunls no 
advantage in the ca»o of good flour, but enables bread to be made from . 
Qour that oould not otherwise be used. It checks, it is said, an cxReas oV 
fermentation, to which tliero is a tendency with bad flour; augntenis the 
whili-nof^ of the product; and, by airpngthcning — that is, giving in- 
cmased conniitenee or tcnaoity to^the gluten, favors the prnduution of »j 
light and finii loaf. Suoh are described as the effects of alum on bread;, i 
but the ouestioti may bo aakcd: Is such bread to be ooasidorcd as «bolo*| 
•ome? In tbe first place, alum, or whatever it may be ehanged into or 
whatever the combination formed with the flour under the agency of tbe 
heat employed in baking, is not a natural article for ingestion. Its prop- 
rrties are not such as to be likely to occasion any imrandiatn or strong 
offect, and it «annot be said that a deleterious action is lobe brought 
tmmo to it in a precise or deGnicii manner; but it is believed to be capa- 
ble of produciiig dyspepsia and conslipalion. '* Whatever doubts," say* I 
roreira,* "may be enteriaintnl regarding the ill elTeots of alum on the 
healthy stomach, none can exist as to its injurious influenoe in cases of 
dyspepsia." It is po^siblo, whore ill eSecca nave been auigm^d to alum, 
that they may have Won aomelinies due to tbe bad quality of the flunr, 
which the alum has been used to disguise. 
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LiiDfr-waler, it in nasi-rtcMl, siibitituted for a portion of I lie water used 
in making the dough, may be etnpioyed with advantage, inst«ad of aluoi, 
for improving the product from an inferior quality of Hour. 

Theainoiinlof braadpruiiuceil fruiuaKivenouaiilityof flour varies with 
the aoitiuiit of wntcr prc-si-iit. " Kread, aaja Dr. Letiiebv,* " should not 
ouninin more than 30 to 38 p«r cent, of water, and tlie olh«r consiiluenls, 
excijpliu]; gait, should be the same ss of kooiI tlour. 

" In praotivv, IflO pound* of flour will make from 1^3 to 137 poitnda 
of bread, a good average being 130; bo that a nack of Hour of 280 pnunda 
sliould yield ninety-five four-pound [qjiartornl loavoa. The art of the 
bak«r, howtivftr, is to incrcuo this <]t>Bnlity, and h« does it by bsrd«ninr 
the gltitvn throuch the agency of a tittle alum, or by inean.1 of a ^inimy 
mixture of boiled rioo, three or four pounds of which will, when boiled 
for cwo or three houra in a« many gallons of watur, mnkc a »ark of flour 
yield 100 four-pound loaves. But tliit bread ia dropsical, aod ^ta coft 
and soddnn at tnc bnMc, mhcro !c Ktnnds." 

An evaporation of water occurs, and causes broad to lose weight on 
keeping. The loss proceeds must aotivoly nhilxt hot from iho oven, and 
th<! baker Minir'timcs cndcMvors to chtok it by ibrowing snckii, or some- 
thing of the kind, over the loares; but the cruat thcioby suffers in crisp- 
neaa. 

Compoaition ^ i^mx/ (Letfaeby's table). 

Nitrogenous iQ»ttar, 8.1 

Carbohydratea &1.I) 

Fat matter 1.6 

Mineral matter, 2.3 

W»ter, 37-0 

100.0 



>fivw broad is selected by many in preference to stale. It ia, however, 
much leas digestible, and where wr^nkixisa of HioniKch osista, is apt to ex- 
cite deranftcinciit. It is its lightncu or porosity vihiith giveji to bread lu 
property of i-asy digvatibiliiy, and with state bnad its (irnin(--ss and fria- 
bility allow this porosity to bo maintained during reduction by mastica- 
tion. The softnvss ut nsw bread, on the oihf^r hand, renders it diflicult 
of mas ttca lion, aod at the sanio time fnvors its <'l<>g'f{iiig togcthcj into a 
heavy and close mass, which, on arrival in the stontach, will be far leas 
easily ponetralcd and acted upon by the digextivu juice. By heating for 
a abort time in an €ivon, slnlo bread may bo agnin brought into the aoft 
condition of new, and vitl remain in this state for some hours. After 
being thus rebaked, however, it soon nndergoes change and beoomea 
unpuatable, 

Beaidea it« ))hysical condition, which renders bread a digestible article 
oC food, llii^ cfTi-'ot of the ht-at which baa bcon cnipluved in baking is to 
incnaao the digestibility of the constituents of the Bour. The state of 
tho uitrogenoiia ccmipourKls beconios allorod, iho starch-gran iiW rup- 
tured, and miniR of iIik starch tntoafottned into doKtrine kiid wugar. 

The difference in tho nutritive value of brown bread as compared with 
white has Iteen already referred to {vidfy, 14!)). From tho presence of 
the iiidigcal iblo paiticlea of bran, browu bread acts to some extent aa an 

* Lttotnrta oa Pood, p. U. 1870. 
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irritant, an<l tlterehy stiinulat«e the secreliog Uruotures and tlie ronaculu- 
w*Ua of the alimentary oaoal. Uence, rhe service wliieh it renden ta 
|icrsoDB, psrticiilnrlv ihoi»o of Htdontnry hahitit, HufTrring from constipa- 
tion. In irrituble states of the alimenliirv c«nal it slioulil l>o avoided; 
and, in tho ciia« of tliose who work luird or take uiui.'li Hsvrcisv, it may 
prove tb« sourgo of diarrbtBa, 

Toast. — It is a fniqutnt pnotico to out broad into alirt**, and siibjeot 
it to totmting, and ih« digest ibilitv is tlieiwbv iiiore»BiKL Watvr is driven 
off, ft little 8con:liiiif^ of tho auru<:o oocura, and gn^ater firmneaa is ac- 
quii«d. Tho toasting should ku ootidiioled ao that crisptieHa ia impartod 
tnroughoat the wholo thiclcucra of ths alicft. If iho slico bo thick, and a 
mere aoorching of the surface be induced, th« action of the beat will give 
incrvased softness to the centre (just a« rebalciiip^ renders stale bread lik« 
new) and make it lex* dijKcstiblc than tho bn^ad from nhioh it was pr** 
pared. Buttered toSMl, lilie any article saturated with fatty matter, offers 
considerable resistatioe to digestion, and is exoeediiigljr apt to disagree 
where dolicacv of stomach cxuits. 

Ktuii.—'thism outuist uf lea-cakea, wbii-b are made frotn flour, batt«r, 
milk, and sugar, cut into sUuik*, and tho sltoea ])lAo«d on tins and iutro- 
duoed for a few minutes into a sTiarp oven. Tboy are tarned so aa to 
produoe a tittla scorching of both surfaces, and afl«<rward put into a drj- 
ing ovoti for throo or four hours in order to drive oil all tho moisture. 

I'ulUd braiil. — Kor making pulled bread the crumb of a new loaf^ 
the crust being sacrificed for tne purpose — is torn or drawn out with the 
bands, and treated exactly in th« same way as rusks. It constitutes » 
very digestible form of bread, and ia well adapted for the dysjieptic. 

Tops and bottotn». — Tops aud bottoms are pretty largrly uoetl u 
food for infants. They kro mado in the same way as rusks; the form, 
indeed, eonatilules tho oalyaasontinl difTurenue between tho two. Small, 
•quare-iihiiped c&kvs a.re, in the first place, mado like the tea-cake, from 
flour, butter, milk, and sugar, but usubIIt with rather leu of the last in- 
grftdiant. Theito are then cut in half — hence the name, tops and bottORis 
^-■nd baked and dried. 

Jlfu^iiA.— Klour, water, and yeast ara mixed into a liquid pftste or 
batter. This is poured into a hoop resting ou a hoi tin and baked. For 
eating they are cut in half, toasted, and buttered. 

C'runifteU. — The only difference hetwcoii muffins and crumpets is, that 
tlie latter are half tbe thickness of the former. They ore toasted and 
butt«r«d wbolo for tbu t«blo. Both are rery trying MticleB to ibe 
stomaeh. 

CractHfU. — ^Tlie process for making omeknels ta somewhat peealiar. 
A dough is formed, composed of flour, butter, eggs, and sugar, aud rolled 
into shc<>t«. Thev ar* then cut into the appropriate shape, and put into 
boiling wnter. They sink, and become hardened hy the coaguUtion of 
the albumen that occurs. In the course of a little time they expand, and, 
becoming' lighter, rise to the surface, and are skimmed off. Thev are then 
immersed in cold water, and afterward placed in tiiu, and bakod in • 
sharp oven. 

(iinger-brea^ — The ingredients of ginger-bread arc flour, trnacle, 
butter, alum, and common potashes. Its porosity or lightness is duo to 
the liberation of cftrbonic acid from the last-named aubstaaco by the 
glucio am) inelaasio acids of the treacle, liy some makers, ground ginger 
or aliccd candied orsngr-pccl is inlroduocd. Additional lightness is also 
sometimes given by thu omploymcnt of some fonn of baking-powdier. 
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Bi»cuila. — ni«cuit)i nrc ft usoful wlii'-atcii producl, on ncoouiit of their 
property of )(eepii% wLicli is otviti^ to their lieiiig drieti as well as baked. 
Soma biscuita me luaUe froui (luur and wntor only, or Hour, wut«r, mid it 
verv liltlo butter to diminish tbo liard knd flinty chanicivr vriiicli tticr 
otherviKA potiii<>»t. Such is the composition of sailors' biscuits, and tiotli- 
iiig i« empluved lo givv tliero li^hliit^ss. Oilit^r biscuits uie in»de witli 
(ho silditioa of milk, and soma with tbo addiiiun of sii,i;iir also; and light- 
ness may bn givnii cither by a bakiotf •powder or thu carbonate of ammo* 
nia, vriiii^lj, bein^ a vuiatilu salt, !t« disaipatod with the Iieut of the ov«i>, 
and in eacapiog raises lite dough. Thcro are also various fancy biscuits, 
each kind containing, in addition to the ordinary ingredients, somo special 
srtiule. Plain bisuuiu constitute an easily digcaliblti furm of foud. Bis- 
ouit-powder is often advantaffeoualy used in coinbiuatiou vith milk vrliero 
solid food cannot be borne. It al»o furnishes an cxcelloot and nouriahin^ 
form of food for infants. 

Pattowr cakfjt belong to iho biscuit class. They may be looked upon, 
in reality, as a reij thin kiud of biscuit, and are composed only of flour 
aud water. 

Stalo biscuits, on bcitig tnoistoned aiid robakcd, are restored, like stAla 
bread, to the ooudition of new. 

—^ Contpoaition o/Siacuit (Letheby's table). 

H Nitrogenous matter, 15.8 

H CarholiydrntoB, . ?3.i 

■ Fatty matter, ....... .1.3 

H Mineral matter, 1.7 

■ Water, 8.0 

" 100.0 

Smu^na, — This substance forms a granular preparation of the h^art 
of the wheat-grain. It ia made from llic hard vrbeats, whii^b are rich in 
gluten. 11ie grinding is p«rfuriii<;d with the mill-stonca HLiHicicntly apart 
to leave the product in a granular furiii, iiisload of rudiiting it lo the 
stato of flour. It forms a digestible and nourishing article of food, aoil 
ta useful fitr adding lo broths, soups, milk, etc ll iikevriso may be mad* 
into a tight and nutritious pudding. 

Houjfti and JUaniia-crvup arc also names by which this granular pre|>- 
antion of wheat i» known, The JSemoitlc of the French is likewise of 
tbo same nature. It eonatitutes the coarse, hard granules which are a 
product of the grinding of the hard wheats, and an? rvlainnd in the bolt- 
ing niachiiie aft«r llie tine flour has pawted through. On account of the 
reaistance which the hard wheats offer to reductiou, those granules havo 
escaped being crushed between the mill-stones. As thn pnxluct fetches 
a higher prioo lliaii Qour, thu skilful miller so adjusts his mill-stonea as 
to obtain as large an amount as poMiible. 

The Kous-koiiB, Couscous, or CtnMcotmm, of tbo Arabs, which fona* 
a national food in Algeria, further constitutes a gniiular prepsrationt of 
wheat. It is cooked and eaten in a variety of wars^ 

Macaroni, I 'wnnW/W, and Italian or Vuffliari ptiflf^.— ltBlian wheat 
and some other kinds which are rieh in gluten are rmploved f^r making 
the above-named preparations, which are consumed very Urguly in Italy, 
The flour is made into a stiff paste with hot wfttcr, and then prcssvU 
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through holes or moul<ls in ti mclkl pl«te,or olae^ itainpcil jtoaotogiveihe 
<le«ired form, kikI nfti^rwArdi dried. Tliey Are all bij^bly nulritioiu, but 
from their (}|<.>a<ji>c!)8, wiieru muuh tbickiieu of •ubalaiioo oxists, as, for 
ftxsniple, with pipe mscxroni, nre not so easy of digestion m tiiaiiy other 
of ihc wh«alen pfpnratioii.i. 

Such vo the ftliuivitiar)' produuts of wheat in ordinary use nmongsti 
ua. WholcHoino and most, usefui articlcH under ordinary oirciiiiiKtanoet, 
ther soiDetin]«8 acquire pr<}p«rti«Ji whicii ivndor ibom obnoxious, upon 
whi'ob point a four remarks will now he oET^rtid. 

Wbont in liabio to be attacked by the usegDit, a little insect which con- 
sumes the farinaoeoos centre of tho K*^**- '^''^ A^'aru* ^arlitte, or Hour 
uiit«, a microscopic animalcule, may also b« encountered. Mcyond dete- 
riorating ibo whueat for nUtmsntary purposes, however, it oaonot b« said 
tJtat any harm is produced by these auimats. 

Cartsin low forms of parasitic vegotahlu growth also become developed 
upon whcsi, Thcro is the r<t*.t, or gi'tui, witli which thi: wheal of our 
own country is frequently liable to bo attacked. This gives unpleasant 
cbarantArs to the Hour and broad, but has not been asoertainod to produce 
anv s]>ecific dclotcrious efTocLM upon the animal aystoin. In eoino localities i 
abroad, the cereal f^ains, and amonjfst them occastonslty wheat, but 
mojit particiilnrly ryt^, become infAited with a 8pe«ic-)i o[ fungu», which 
grows in suob a way as to pr«4«iil the apLwaranco of s spur. What is 
alluded to here is the ergoiixed or tptured-eom, wbiob is well known to 
asort a jxHsonoiis action tipMi animal beings, the syinptoins produc«d 
being of a two-fold nature, vijt., tboae of deranged nervous autioa, l«r- 
minsttD]; fatally, it may be, in oonvulaions, on the one band; and of de* 
r«ctivB nutrition, attended with dry gangrene of the extremities, on the I 
other. 

In conneolion with this snbieor, it maybe mentioned that wheat and 
other com may bo rendered poisonous by the aocidenlal presenoe of the 
seeds of the Lotium tetntUentwn, or Daroc) grass, which has been allowed 
by the slovenly farmur to overrun hiiTiuid!*. Chrintison * nays the ImHuhi 
Umidentwn is the only poisonous species of the natural order of iho 
l^rasstis. The mvds appear to be powerfully narcotic, and at the same j 
time to puKxom acrid propcrtic.t, " Headachtf, (pddini'n*, somnolriicy, 
delirium, coiivuUiona, paralysis, and even doath," are effeota that have 
been observed to arise from their babituaJ consumption as an aooideotal 
ingr«dicntof bread. Vomiting and pur^fing are also symptoms tliat have] 
been sometimes produced. 

It haa been suggested that wheat and other grain inay poaseaa dele- 
teriona properties attrihtitablo to being ^ntherad in an unripe state. j 
Local outbreaks of illncsH have been uorribed tu this cause in Franccw^ 
Dr. Ohristi»on considers that the subjeet requires furllmr ini|uirr, and re- 
mark* that, although grain is often cut down in an unripe state in various 
districuof our own c^iuntry, ho has never heard that any disease has been 
produced by its consumption. 

Wheat, Sour, and bread may pass into an unwholeaonie stale aa a ro- 
sull of being kept. L'nder the presence of moisture, they are pronu to 
undergo cbange, and to ao(|uirc a mom or Ic-jia strongly marked acid 
oharactor. Bread made from old and bad tlour may be quite sour to cJie 
taste; and, although some persona may become accustomeil to such bread, | 
and may eat it without any ill consc()uoi>oos arising, yet with others, who 

•OdPouohb, 4tbeditMB, p.Hi. 184S. 
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are unused to it, it may give riae to sever© irril&t!on of the &1iineiitu'jr 
canal, inaulfesUid bjr gustiic dor&agcmciit, griping, ojid diarrhiBa. Good 
bf«ad is odIjt sligliLly acid iit (irat, but if kept atid •liowod to remaia 
inoUt, it bccoones decidedly so in the course of a little time. 

Brvad also becomes the scat of developmeat of certain ■pecies of 
fungi {J^cniciUitUH oidiitm, ot45.) — in otlicr words, becomes mouldy— ^it 
keeping) and the more quickly ho in pro{)ortioii t& it contains water. The 
same likvwise liappens with vheal and dour under the prracnoc of mois- 
ture. Thu cxiKtcmoo of thiw low form of vegetable growth rendent the 
artiolda pervaded daogeroua fur use. 'Dikv arc liable to produce injurious 
and even fatal ooruequences. IJr. Christison AUttf^ that on tbc Conti- 
ncnt repented instances have oocured of severe and even dangerous poi-* 
•oiling hy spoiled or mouldy rye-bread, barley-bread, and vrbeat^bread; 
and toat several inatanccit have bcoa observed of horses having been 
killed in a short ap&oe of time with aymptomsof irritant poiaoning t>y eat- 
ing Buch bread with their ordinary food. 1( bna fiirtlter been notieed 
that the consumption of mouldy oats has been followed by fatui oonse- 
(|Ueuc«s. Ur. Farkcn,* quoting from Professor VarncU, states that "six 
nonaa died in thrwc davs from eating mouldy nata; thore waa a Uirga 
anKMint of matted myoeiium, and thiii, vrbeu given to other horses for 
cxperiroenl, killed them in ihirty-six hours.'* 

In cities and towns mouldy broad is rarely, if ever, enconntcred. The 
daily supply of froab bread that \t providcrd removes any iiccettiiity for 
keeping the artide lufltoiently long for a state of mouldineas to be ac- 
quired. In outlying rural dlstrieis, however, where a batch of broad is 
baked only at aoni<;vrhat distant periods within the household, time may 
be given before th« batoh ia exhausted for the last of it to become vinny 
or niouldy, a more or leas green color being developed, and a ropy 
character produced. 

Biacuiu and ruaka, en account of their dryness, are not prone, like 
bread, to become unwholesome from mouldineas, 

Oats. — ^The common oat is derived From Avtna taliva. A coniridor* 
M» Dumber of varieties of the plant are cuttivutcd, yielding oats, which 
may be arranged under the two beads of white oats, and red, dun, or 
black oata. Other species of Aretia are also cultivated on the Cnnti- 
netiU Scotland ia apcdally famed for the quality of the onta it i>ro- 
dueea, and here more than half of the cultivated laiid ia devoted to their 
growth. 

As met with in oonmeroe, oats consist of the seeds encloacd in tlioir 
palan or husk. When deprived of its inU^iunent, the grain goea by the 
name ot grooU or ffri(4, and these, wbea oniabecl, constitute JEmiKhn 
groaU. TTiey are used formaking gmeb 

The bosk amount* to from S3 to !iB per oont. The remaining ?S to 78 
per eeiit. comprises the kernel of thu seed. 

(Jatinful oonalitutea the product of grinding tbe kiln-dried seeds, de* 
prived of their husk, or outer akin. It is not so whito ut wbcatco-Bour, 
and its taste is peculiar, being at first swttei and thou rough and some- 
what bittnr. It forma the article nsed for making /JomWje. The Scotch 
oatmeal is ground coarser than tbe English, and ia the more r-Klermi.'d of 
ibe two. 

Id Germany and Switieorland coarsely bruised oatmeal is baked in 

• Pnwtletf Hn*«*«, M •diUvn, P^ 338. 
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tn OV0& until it b«coin«fl of a brown color, and is then ufted to tbick«n 
brotha &nd aoupa. 

Soteant, Seedt, or Ftummay, vhich constitute)* a very popular articln 
of diet in Scotland and South Wales, ia coAde from ta« huslca of tlia 
)fr«to. The busks, with tbc Htarahjr particles ulhcriDK to thum, arc scpa- 
nc«d from the other parts of the i^raiii and sti^eptd in water for ono or 
two days, until the niasa fermenta and bt-vaiii«a sourisli. It i* tb«u 
skitnmod, and tho liquid boilod down to tbo consiatooco of grael. In 
Walfls thin food is called nifittn, 

Jiujrum la prepared in the same manner, except that the li<|uid ta 
boiled down to a Bufficient consistency to form, wheo cold, a finn jelly. 
This rcs«mhl(rt hlano^mnn^o, and cotistitutos a lieht, demulcent, and ntt- 
tritious artivle of food, wtiioli ia well suited for tii« weak stomach. 

CompotUion <ff Oatmeai {Itom Lotbebj'a table). 

Nitrogenous matter, 13.6 

Caibohydratos, 63.8 

Falty mattnr, 5.6 

Saliau matter, 3.0 

Water, 15.0 

100.0 

Cotnpotiiwn o/J>rie<i OaU (Payea). 

Nitrogenous matter, 14.39 

Starch, 60.59 

Dextrine, «ta 9.25 

Fatly matter, 6.50 

Celluloae, 7.06 

Mineral matt«r, 3.35 

100.00 

Tiie nitrogenous matter of tba oat is formed cbiefly of a prinoiple al- 
lied to cAAoinc, callf^d awniiie, which mar be thus obtained : Let o«t- 
in«al ix washed on a sti>ve, and tho milky liquid which runs tlirou;^ ba 
allowed to repos« to deposit the auspciidvd ataich-f^nutos. The auper- 
aatant liquid, on being licatvd to ^00" Fahr., throws down albumen, and 
then, on the addition of acctio acid, a whit« precipitate falls, which con- 
stitutes avenine. 

On account of the absence of giut«n, oatmeal cannot be rewculated 
and made into bread, like whoa ten-Hour. It is devoid of the tenacity or 
iKlhcsiveaeea which ia requisite to bold tbo vesiclea of gas and iftrv por- 
oait^ or lightoou to the mass. It ia, liowevor, made into thin eakoa, by 
mixing into a paste with water, and then baking on an iron plaio. Under 
this form it ia consumed aa a staple food by a large number of the inhabi- 
tanta of Scotland (which is callea, in oonseqnence, " tho land of cakes "), 
and also of the North of Kngland. 

Besides being eaten in this way, oatmeal ia abo ronsumed as porridge 
or stirabout, ok beef- and kale-broae, and likewise as ^ruol. 

Porridge is niad« by simply stirriiig the oatmeal into boiling water 
until it bMomes of the consistence of bsaty pudding. The wat«r is kept 
boiling until tho pr<H:oH is fitiishad. It is usually (Isrored witli either 
salt or augar, aud ia froqucntly eaten witb milk or treacle. 
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lirOM diflpra from pdiridj^o in not h*ing boiled over th<! firo. B«^ 
hroM is maJf! Iiy iitirriii^ the unlni4^al iiiiottiu hui liijuuriii wliioii ini-at haft 
been boiled. AaU-broM 'm similuHy made from the liquor in which cab- 
bage, or kftl«, has been boil<Kd. 

Oruei is coii.iuiiiod in « Ii(|uid or c«nii-Iiquid form. It is pnpftrcil bv 
first uiiiin); groaU with & little cold water, then pouring in the requisite 
quantity of boiling water, and afterward boiling for t«n minutea and 
well rtirrin^ all the wbilc. 

Oats furin an important and valuable article of food. Willi • propor* 
tion of nitro^i-iioua luatler wkicli hilars a favorable ooinpariiioii with iJiat 
of wheat, thcv Eland next to maizo anton^sl tho cultivated cereals in the 
amount of faUv inaltwr ihat in |>ri'm'nl. 'V\hi poreonlnpo of saline matter 
is also hijrh. " Oatmeal," savs Dr. Oullen, " Ik tKfmtially the fotij of iho 

Ccoplc of Scotland; nnd was formerly that of the iionhcrn parts of Kng- 
iiul — CNtiiitiuH which bare always produced as healthy and as vigorousa 
rmC4> of rneii aa any in Kurope." Scotch oatmeal ia eonaidcTcd [irutcrable 
to English. It possesses higher nutritive value. 

Oatmeal enjoys (he repuCatipn of exortio^f a slightly laxatire action, 
uid Dr. Cbristiaon remarks that he has in several instances found it of 
torvico in relieving habitual constipation, upon being taken at breakfast 
in the form of porridge. It is apt to disagree willi some dyspeptics, hav- 
ing a tendency to produce acidity and pyrosis, and casca liavc been no- 
ticed amongst thoso who have been in the daily habit of nonsiimingit, 
where dy.ipuptio aymplomit have aubsidod upon temporarily abaudooing 
its use. 

Intestinal coneretiona, composed of phoBphat« of lime, agglutinated 
koimal matter, and the small, stiff, lilky haini existing at one end of ihe 
oat, with email fragnionuof the busk, were fonueriy of not uncommon 
ooeurrenee as a reault of the habitual consumption of oatmeal-food. Such 
oonorctioiis, however, are now rarely met with, on account, it is belicvod, 
of the oatH being nion thoroughly d«prived of their hunk and bett«r 
cleaned than furracrly. 

Baiilbt. — Barley is obtained from several species of //rtrrfmm, the 
favorite being Hvnleum <lufticAon, or coniinoii nuniiner barlov of Kng- 
land, of whii-h several varieties are cultivated. It is met willi in com* 
merce as a grain, enclosed in the palen or husk. Tlio produri, ivhcn tho 
whole grain is ground, fonna barlcy-mcal. 

Se^-h,mUltd,vT jtot 6ar^, eonstitutes the grain deprived of its busk 
by a mill. 

y^rf fmrte;/ it tho grain deprived of tho hatk, and rounded and pol- 
ished by attrition. 

Jhihiil /'oriey forms the product derived from grinding pearl barley to 
the state of tlour. 



CompotitioH of Barley-meaHtrom Letheby's table). 

Nitrogenous matter, 6.8 

Carbohvd rates, 74.8 

Fatty matter, S.4 

Saline matter, ........ S.0 

Water, 16.0 

IOOlO 



AttMENTABT StmSTAWCBS. 



159 



Tn the composition of barW, u givnn l>y Pftven, k marked diacord- 
ancf with thv above exiHts a« regards tlie iulroa«Dous m&tter, Uie quan- 
liiy of wiiicb, as will be seeu by tbo folloTring fagures, is represeatM u 
rather more than double: 



Compoaititm of Dried Sarley (Payen), 

Nitrogenous matier, 12.06 

Starsfi, 66.43 

Ifexlrine, etc, 10.00 

Fatty matter, 2.76 

CcUulosft 4.75 

Mia«ral nutter, 3.10 

100.00 

llie nitrogwnouR matter of barloy exists ttndor tho form of albamcn 
and ca>«ine. There is little or iiu gluten, »nd tienoe, like oatm«a1, it can- 
not ha niade into a vcsiculntcd bread. Bartoy-brcad is, therefore, usually 
mado by mixing whcvikK^h-floitr with the nionl, llarhycakes aiv) eaten 
on the acnre of ncononiy in some of tli« aj^ricultunil difiricis of Enfjland, 
5<!OtUnd, and Ireland, and tti the tuorih of Europe, but form a much less 
palatable food t huii thu,t derived front whoatcn-flour, Thny are also lcs8 , 
digestible, and are regarded aa poaacMing rather laxatire properlJea, 
They oortainly appear to constitute ao unsuitable food in disordertni ooo- 
ditioii) of ihp niimnntsrv cannl, 

IJariey-wattT iit pri;pareii frMiii pearl barley, and forms » nseful dcinvl- 
cent and sliffhtiy tuitritive liquid for the aick-room. 

Mrtft iis the product yielded when barley has been allowed to germi- 
nate, niid t hi; gerrni nation has been slopped at a certain point by subject- 
ing the ffTain to heat in a kiln. As a result r>r the prooess, a peculiar 
active nitrogenous prineiple, called diastase, is developed, which ha» the 
power of effecting tfie conreniion of starch into dextrine and sugar; and, 
through thiii, nrnlt difTvra from barley in a portion of th« atarofa being 
rvpresenled by sugar. 

Malt infused in hut water yields Smeet-toort, whioli is rieh in saccharine 
B)attcr. TliiH is used for mnking beer. Mult in bIho uned to somn oxiont 
as food for cattle, and in thnu^rtit to be more easy of usaimilation than tli« 
unmalted grain, but experience has not shown that it possesses higher 
fattnninfir properties. 

.Malt fiinns OHO of the ingredients of Ltehii/a Food /or fnjiintv, which 
has been introduced as ft subittittite for wumau'a milk. The article ha« 
been roforred to at p. 133, under the head of milk. 

Itre. — Tile common rye, or SeetJe cvr^aU, !■ cultivated eztenairely on 
the Continent, but is little grown in Bngland. Jl is of a bardy nature, 
and it usually sown in ground whore the soil is too poor for whoat lo 
grow. 

Td external appearanoe the rye-grain presents a closer roemblanoo to 
whoat than any of lh« other eereals. It is, howerer, darker in color and 
smaller !n siti?. In the centre the grain is white and fnnnaoeuua, but to- 
ward the exterior it is browriiith. As met with in commerce, it is de- 
privod of the paleie or husk, as in the oase of wheat. It it ground, and 
uaed under the form of rje-mcaL 
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Compwition o/ Kj/e-niecU (trotn Letlieby's table). ^ 

KUromiioua uuttter, 8.0 

■ CArbobydrfttc*, 73.2 

■ Katty RiAttor. . ...... %.0 

^1 Saline matter, 1.8 

■ Wilcr, la.o 

m 100.0 

H Composition of Dried Ryt (P»yen). 

H Kitr^enoua matter, 13.00 

■ &Urc&, 64.65 

■ Uf-xtrinn, «t<:., 14.00 

■ Katly matter, S.39 

■ Cellulose, 8.10 

H Mineral niattor, S.60 

" 100.00 

Tha nitrofi^ons matter of lye consists of fibrine, glutine, and albu- 
men. From th« nature of its nitrogenous matter, rye approaches nearer 
to wheat than tlie otb«r oere&l grains id tho aptitude of its floor Xor 
nakiiifi; a vejiioiilntetl brcatl. 

li^e-bread was once a common article of food in England. It forms 
the dark-colored and aour-taati iig bread which ia etill extensively used in 
tb« ^furtfa of Europ<». It may bo spoken of as filling tbo plucM: of wliftat«n- 
bread in temperate countrit^s where poverty prevails n.id agriculture ia 
'th« leaat adi'Aiiced; and in some purta of Uetf^um, Holland, Prussia, 
Germany, Kuasia, and otlior couutrics in the aurth, ryc-brcad is found to 
ouiistiiutc tbc »iA|>le food of tho p«opl«. 

Rye-bread fallii but little short of wheaten-bre&d in nutntive value. 
Its color and acid taste, howorcr, rondor it disrcliHbnblc to those who are 
unaecustomfid to it, and it is only n«ce«xily that k-adH to its consuniption. 
Moreover, it ia apt to oocasioii diarrlioia, but custom soon overcomes this 
effect. On account of its laxative action, it ia soinctimcti taken to coun- 
teract habitual constipation. Ilyo ta imported into Ktigland for malting, 
and is »o made uac of by diatiltets. 

Eryotiud or Spurred iiyt. — The cereata are subject to become the seat 
of growth of a parasitic fungus, which givr-s to tho gnin deleterious pro* 
perties; and, of all of them, rju is tbo most prone to be attacked in this 
way. The affected grain undei^es development, so as to project con- 
aidernbly beyond tho husk, and it may attain upward of four times its 
size in (he onliiutry atatc. On account of this exceuivv growth, it can 
be neparated by sifting from the unaffected seed, and, unless this is done 
to an ergotizod crop, serk>ns conaequoncos may arise from its consumption 
as food. At varioua tiiDC*, indeed, the inhabitants of different parts of 
^A Continent have been atriokcn with fatal illness from this cause. Two 
oUsaes of symptoms are produced, denominated t)ie tvnvi4vivc and gan- 
grmoua forms of erfrotism. In the one, the phenomena ixinsist. of wean- 
n««a, giddiness, contraction of the muscles of the vxireniitics, formication, 
dimnesa of sight, loss of sensibility, voracious appetite, yellow counte- 
licoce, and oonvulsioas, followed by death; in the other, tl>ere is also 
formication, that is, a feeling as if insects were creeping over the skin, 
and voracious appetitC) and with this there occur coldneaa and inseosi- 
blUty of the extremities, folhiwed by gangrene (Pereira). 
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Ihdijiw Ookv or Maizr. — The common ntRue, or Indian oorn {Zea 
mat/a), is a native of tropicsl Amonca, aniJ i» now ostnimiTcly cuUivuled 
in the L'nitud Stfttvs^ Alrii», Asia, Soulfaorn lluropc, U«naa>iy, uid Ira- 
land. 

There ar« many varieties of the plant, as well as a dintlnot and smaller 
species, oami'd Zta euntffua, wbich forms tlio Cliili msitu or Vft]p&niao 
corn. 

Th« grains o( maise are variouBlv colored, hut those most commonly 
met with are yellow. The oars when nearly fuU-growu, and whilst in a 
succulont scntn, are a favarit« delioaoy in North Anioricn, whure th«v ara 
boilvd, and the grain eaten with s&Ii and butler, or cut off and cook«d 
with beans, forming " sticcolasli." The succulent grains, indeed, may he 
made to lake tho (iTftCR of young po»»( •nd arc availnbli! for t hr tnbl« when 
the season for pens is over. "NVlien the ears are allowed to ripen, find the 
grains arc afterward deprived of their hull and broken, or coarsely (rround, 
preparations are produced known as hominy, «iunp,<ir ffril', aoconling to 
the size to which they are reduced. They are boiled in water, and eaten 
like rioo. 

A sioall variety of maise, with translucent and deeply colored grains, 
isspeoially detiomniated/>c>/>'(*am. The grains pussvsfl the pro[ierty, when 
l^ntly roasted, of bumtin^i turning innidu out, and swcUiitg' to many 
times their original sise. In ttiiti condition they aro someltniea sold in 
Ixindon, and eaten by children as a delicacy, whilst in Ain«ricA they are 
oonaumod at talilc with a little salt. 

Maize or Indiiin cnrn-meal is not adapted for making brcad,on account 
of its deliaiency in gluten, without the admixture of wheatcn or rye-flour. 
The common brown bread of New Kttgland is made from a mixture of rye- 
and maize-incal. Used alone, matie-meal, like oatmeal and barh-v-mcnl, 
is made into a cake, and this, whi-n rosstud, iti called in Spetninh America 
" tortiUa." In the United States it ia called " Johnny-cak^,'^ "hoc-cnkt,^ 
"pOM,*" or "Indian br-tnL" It Is also frequently made in to liquid dough 
and baked in thin cakes. 

Maize-meal is consumed in Ireland and aome other places principally 
in the form of porridge, which goes by the name of "■pot^nla" in Italy, 
and " jnu*ft " in North America. Polmta is also the name applied to the 
roaiie-meal of the shopa, Maize-pnrridge made with milk is a favorite 
food in British iIondura«, where it (omui what is called " (om hl»." 

The flavor of maixo is harsh and peculiar, and dtsag^roeabl« to those 
who bare been unacciislom<M] to it. Treating the inual with «w«ak solu* 
tion of oaustio soda deprives it of this unpl<--nsaiilti«a«. it also, liuw«ver, 
reinovea sotoe of the nitrogenonn matter, and thus mba it of a portion of 
ita nutritive valua. Suuh constitutes the foundation of the jhxwom for 
preparing the articles so extensively sold and umkI under the names of 
OmetgojUiur, Maisena, and CtimJtQur, 



Composition of Tndtan Corn-meal (Letfaeby's table). 

Nitrogenous matter, ....... 11-1 

Carbohydrates 86.1 

Fatty matter, 8.1 

Saline matter, ,.,...■. 1.7 

Water, 14.0 

10V.0 
11 
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CompotitioH of t>ried Maize (Pfty«D), 

Nilrocenous mailer, 13.50 

StaroS, ......... 67.55 

Dcstrin», otc, 1.00 

Faitv mutter, 8.80 

Celluloa*, S.90 

Mineral matter , . 1.2S 

100.00 



Whilst eontainlog aii averaj^ amount of nitm^nous matter, maixc U 
characterized snd distinguished, ax is sliovii li^ Lliii abore analyses, from 
thn other c^rcalia by t)ioIarj]^ aiiiouDl of fatly mailer itrosent. Asrej^arda 
this (juality, none ot th« other curcatia exhibit evnii an approach to it. 
On account of the fatly matter prftsent, maixe acqttirea, oil keeping for 
some time, an unpleasant rancid taate, froiD the uaual chan^ induced by 
expoauru to air. 

Contaitiincr, an it does, about tlio same pereentage of iiitrogcnou 
rnattcr as soft wheat, and upward of four limes the amount of fatty', 
iimttcr, tnaiec standii in a hii^h position as rcgarda alimentary value. It I 
is largely used both for feeding and fattening animalH; and its fattening 
proportie«, as explained by ks oomputiition, are BupL-iior to thcotkeroere- 
■la. It is with maize thai the Strasbourg geese arc crammed for the pro- 
duetion ot th« "yixV fftwtA." Properly prepared, it f urn iRhos a wholesome, 
digestible, and nutritious fuvd for man; but with those, it in said, who 
have been unaocuatomed to its use, it is apt to excite a tendencv to 
diarrhcBa. It is the chief food of the slaves in Braiii, a« it was of tnoMJ 
in the United Statca, and is largely eaten in Mexico and Pern, and by the 
Indians of N<^w .Spain. Sinoa ita iiiimduetion into Europe, it has in some 
diatriclB supt-TSoded other grains, and it is said that twice as mnch maice 
is oaten in ricdmont as vrtieat-ilour. In Ireland it has to a ooiisidcrable 
extent taken the plaoo of the potato. 

Rice. — Th« common riee, oi' Oiyxa tativa, n ©xtcnsively cultiTated 
in India, China, and moat othur slattern Countries, the West 1ndi(ii!i, 
Central America, and the United States, and also in sr>m<^ of the Southern 
countrius of Uuropc. It in said to supply the principal food of iiearly 
one-third of the human race. 

There is a large iitimber of varieties of the plant cultivated, and OMi-' 
aidcrably mom than ana hundred clifTiirRnt kinds arc grown in India ami 
Ceylon. The best rice imported into this counlrr is brought from Caro- 
lina and P&tna. The lipids in which riee is raised, called paddy fields, are 
periodically flooded with water, as tho pl&nt rcquirnH a conManily wet 
•oil for ita growth. Before ripening, the water is drained olT, and the 
crop is out with a sieVle. 

Paddy is Ibe name giren to the seed when onclos«d in tbe palcfe or 
liusk. This husk adherea very i-InHvly, and OHre has to be ^xeroiaed to 
enable it* rrmoval to be enacted without damaging or breaking the 
grain. Special macbincrr i» employed for the pufpf>fic. ,^f^cr the bu»k 
ms been removed, the grain h paatiod thfougli a whitoiiing inachitie, in 
ordt'r In n.-movl^ the inner outiole, or red skin. ^Vhen thi« has been ae- 
Complishod, the product forma the rice met with in the shops. 
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Itic« 19 consumed aa food, both ia the state of grain and grouDd into 
fiour. 

Companion of ftice (from I^theby's table). 

Nttro}tcnouft matter, ....••• 6.3 

Caiboliyd rates, 79.0 

Fatty niBtt«r 0.7 

Saliu<! matter, 0.5 

Water, 13.0 

100.0 
CompotUion of Dritd Jttee (Payen). 

NitrogcDOUB tnatter, 7.6S 

SlaR'h 88.65 

Ilpstrinf-, etc., 1.00 

Fattv matter, 0.80 

Celluloie, 1.10 

Mincrai msttor, O-W 

100.0 



Rioe ia ohar&oternted by th« lai^ proportion of stareh, >.nd th» amatl 
proportions of nitro^cnotia, fatty, an<l mtncrnl matter it ooutaina. In 
composition it must ba ]o<^«d upon as presenting oonaiderablo analogy 
to trie potato, 

Iticc, like tbo potato, is largely u»od for ttio manufacture of Btareh. 
Th" ppooesa adopted ts to tn>ai llie flour with h »oltitiun of cauKiii* soda, 
wliioli iIi»aolv«a out the nitru^iMioua matter, Tbe ataroh is llieii allowed 
to deposit itsolf, and is afterwaril wasliod and dried. From the alkaline 
solution tho nilrof^cnoug inattnr may bo t«oov«r«d, if drained, by tbo addi- 
Itoii of an actfL Tli« Mtarcb-fpvnules of rioe »re remarkable for the 
iOttllneis of their aixe. They fonii exceedingly tnioute, irregular-shap«d, 
angular parti<.'le8. 

fticc is too poor in nitrogenous matter, fatly matter, and salts to 
yield aJun* what is wanlod tn an nltment, unions eoiuutnod in v««ry large 
quantity, thereby aacrifjciiig a considerable portion of ita sLnr<-h. Ilin 
starch, in other words, is out of proportion to the other alimentary 
principlo*. looked at in relation to tn« requirement* of the system. As- 
sociate^ with other articles, to eonipifiiaate for tlie dclioieiicy in the prin- 
ciples named, rice constitute!! an exceedingly faloahle food. It has the 
advantage of possessing an easily digestible starch -granule and hence ia 
found a useful aliment in disordered atatoa uf thi? aliniRntHry canal. lti 
the case of personK aulTering from diarrhrea or dysentery, it ajTrnea better 
than any otiicr kind of solid food. It certainly exerts oo laxative action, 
as many of (ho cereals do, and is often regarded, indeed, as having an 
opposite effeol, but probably it oecupies simply a neutral postilion in this 
rcspoct, 

Rioe is best cooked by thoroughly steaming. If boiled in water it 
loses a portion of the already small quantity of nitrogenous and saline 
matter it contains. It dol^e not admit of being made into bread, but is 
used for mixing with vrheatcn-flour to furoish tne very white bread which 
Is in request in Paris. 
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Mna>BT. — ^Tho coininon millet tPanicum milimxum) is a nutivo of llio 
East Indies, but is cultivated iii tW Suuth of Europe aud otbur tHirts of 
the world. Fanicutnyumfntiirum, or Guinea gra&s, is a natire of Africa, 
but is now cultivat«i] in tlio M'rat IndlM »nd AmoricK. There is a very 
large Dumber of varieties of millet, tbe grain of vrliicli \a iiio&tly used as 
(ooci for poultrjr and other dom«Jttie animals. It is sometimea mad« into 
losres and «ftk«s, and in 8oin« places U the principal food of th« \a- 
babttants. Its nutritive value \s said to bo about equal to riocu 

J)}iurr'i, Ufioirm, or iwiyhn grnsii {^Hirrjhitm), is sometimes eallvd 
Indian millet, but it beiou^ to a dlilereui tribe of grasses from the tnioj 
millets. It is cultivated lanrely in Asia and Africa, and, to soma extent, ' 
in the SoHlli of Kurope. The f^rain is round, and n littla krger than a 
musUrd-Aucd. In India it is ground whole and made into bread. Tlie 
bread is said to be very good, and to liare been issued to the Knglish 
troops ill tbu last Chinese expedilton. Johnston describes the grain aa 

?uilc equal in nutritive value to tlic average of our Knfflish wheats. 
«lheby spAaks of it ns a littla mora nutritious tlian rice, and as conuin- 
ing, on an average, about 9 per cenU of nitrogenoua matter, witii 74 o( 
starch and su^ar, 2.6 of fat, and 'Li of mineral matter. 

Msniin-jrrRsii { iil^cvriti^ I'r*hic<t, or I'oii JliitUm*) ettn»l\ini«» onn of 
the uieadow-giassL-a (tlouting meadow-grass), and yields seeds whiob are 
sometimes consumed aa human food. The plant grows plentifnlly in 
tnarshvs and on the sides of ditches and sta^nnnt wntors in most parts of i 
Europe, and is also inet with in Asia, North America, and Auntralia.' 
It derives its name from the sweet taste which the seoda possess, a char* 
acter which is particularly marked bofore the plant has ntlsinod its full 
growth. In nianj' parts of Pulnnd, Hollaiid, and Gennany, the w^pdi), which^ 
fall vury rcadilv, are collected and used ill soups ur ooiisuroed a* gruel 
or puddings. I'hey form a very palatablo and ntitritious product, and ars 
sold tuider the uame of I'otisfi mantta, manna fxtl*, aud manna-croup. 

B0CKVITBAT. — Iluck wheat, although not a cental, may be coareniently 
referred to in connection with the cereal grains. 

The common buokwhoat ( ^f(.'/(>/*yrM«» c»fM/«i/rim), belonging to the 
order FotyyontwHit^ iaa native of OentraL Asia, and is said to have been 
introduced into i!^urnpe either by the Moors or by the Crusaders. In 
Franc" it is callixl ttli Airratin, or Suraoon irheat, and !n Xorfolk and 
Suffolk it goes by the name of Ivunk. The name buckwheat is a corrup- 
tion of the German Ji>u:k\f^iieti (beech-wheat), drawn from its resemblance 
to the seed of the boeoh-trco. 

The plant grows very quickly, and yields abundantly, but, aa it is d»< 
stroyeil by frost, it cannot be sown until the season for cold weather has 
passed. In England it i« principally callivatcd for fevdiog phcaBants 
and other game, but in Brittany tt is grown in place of wlioal. No grain 
is oaten so eagerly by poultry, and it is soDietimea given to horses instead 
of oats, or in oombination wttli thnm. The seed is covered with a hard 
rind, or thin shell, which has to bo removed before it ia fit for being eaten 
by cattle. 

When uiM>il for human food, it is usually consumed as hasty pudding 
or pottnge. The flour is Rne and wrhite. but devoid of gluten, and, then- 
fore, does not make proper bread. It is used, however, for pastry; and 
tliin cakes, which are very good eating, are largely inndo from it in the 
United .Stnti-N. Crumpots made from buckwheat form a favorite dainty 
with the children in Holland. 
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Cotnpatition oj" HucAtcUeat (Pajr«n). 



Nitrognnou* mitter, 
Starun, etc., . 
Kattv matler, . 
Cellulose, 
Mineral nutter, 
W.t«r, 



13.10 
64.90 

3.00 
3.54 

2.50 
I3.O0 



100.00 



QtnitOA. — Quinox, like buckwheit, may also be coareiii«ntlj oonsid* 
«r«d ia assoctfttion witK tli« cMrealia. 

Tb« quiiios plant (Chen<^</ium QttinQa), Mougiog to the order 
Chenoj}odiait>E, wliich iticludrs our Hpinach and beet, is a n&tive of tlifl 
bi^b tablo-laiiiiii of ('bill nn<l Peru, wliiM-n it gron* at an «l«r«tioii of 13,- 
OOO feel above tbo level of the H«a, a height at which barley and rye fail 
to ri(>(<n. There are two varisiies of it, viz., the sweet and the bitli;r. It 
in hardly known iu thin country, but forms the principal food of tbe ia- 
habiunts of the locality in which it grows. TIiP leaves are used as 
spinach, and tbe ^ruio, called " pettv rioe," is miscd with soupi. Quinoa, 
judging frnm the subjoined analysis, fornm a valuable article of food as 
regard) thit poHiivsttioii of nutrlLii-fl inj^redionts. Ita proportion of nitrtK 
^noua luatler is very IarK«. It t« also fairly rich in fnt, very rich in salta, 
and likowiso taid to be nob in iron — the riobestt indeed, in ibie respect, 
of any vef^table. It thus appears to possess qualitiea that might render 
it exceedingly useful, in a tfiurnpeutic point of view. Its starch.fpvins 
are alleged to be the aniallest known. The meal can only be made into 
eakef, oot into leavened bread. 

^»a/ym of Quinoa (Voclclcer). 

(JniaoB N«ds dried o_t_«. «__, 
atSIS-Fahr. <J«i»«* »«■ 

KitrogeoDus matter, . , . . '3^.80 19 

Starab, &6.80 60 

Katty matter, 6.74 B 

Vegetable fibre, 9.63 — 

Aab, 5.05 — 

Water, — 16 



LBOmONOtlS SEEDS, OR PDI^Ba. 

This gTon]> of farinaceoua eeeds, wbicb iiiolade« beans, peas, and len- 
tils, is chafacLeriied by tbe large proportion of oitro^iMious tnatl«r they 
oocitnia. In tbia ruitpcct tboy aland Ntrikinffly in advnuut; uf the cerealla, 
for the amount may be twice aa mucb as that contained in an ordinary 
kind of wheat. 

The form under which tho nitrogenous matter ia preaent Is chiefly aa 
a substance called tcgmaine, whicli is a repreaontation of vegetable 
oaseiiH. 

Br virtue of thi-ir comnosition, the Ingiiminous seeds poasrtss a high 
natritive value, and furnish a food H bicb is more satisfying than vege- 
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tabid foo<I generally to th« stomach, snd mora dosnly nllied in ft dictetio 
poiiib of view to tnu Alimciitury produi.'ta nupplivd by tbv uiiiinul king- 
dom. They thereby furnixh an utvantageous iiub&titute for animal food 
for those who fast ilurliig Loot ui^ or maigre days, and it is probably 
on tbiK account tlinl haricot* Mane and lentils arc au much more [mrgeW 
ooDsum^d in France and otbcr Cntholie eountrics than in Kngldnd. 'l^oir 
Urge &mount of nitrogenous inatt«r adapts them for coneuiiiption in at»o- 
cialion with articles in which etarcb or fat is a predoininulinK principle. 
With rico, thvroforc, they form an appropriate c<;>inKinstion, and this ad- 
mixture is found to ooiistiiutu the staple fooU of lur^e pupulatioiKt in 
India. Bacon and beans are also a suitable aseocintion, and form a dish 
which haa been of repute arnoiigst us from ancient timca. 

As a drawback to tliL-ir high nutritiro value, the Itr^utninous BcodA must 
be ranker! m diificult of digestion. They require proloneed boiling to ren- 
der them tender and digestible. Tboy are apt, hctsidcs lying heavy on tbo 
Stomach, to occasioa flatulence and colic, and the flatus is cbarirod with a 
CAnHiderablo quantity of aiilphiirett«d hydrogen, arising from thoxulphur 
whiob tlie legumiim contain*. Tbey are abo regarded ■» stimulating or 
heating to the system, and it is on aocount of this property that a moderate 

auaotity of beans pruTos a serviceable adjunct to llio food of the horss 
uriug the winter mouths. 

Bkaks. — Beans are derived from tlte Thha vvlifari», a plant which is 
aupposcd to bo a nativo of the East, but which lias been eullivatvd in 
Britain from time inim«cnorial. There are Rcvcral varioties, one of wbich 
yields the common horse-bean, wiiioh is raised in fields; and another, 
tlie broad- or Windsor-bean, which is grown in gsniens. The former 
ia almost exclusively employed as food for c-attlc. It i» but rarely uMid 
as food by man, and then ohiedy, after grtiidiuu, aa an adulterant of 
wbeatcn-flour, or to give a desired quality to tlie loaf made from certain 
kinds of flour. The latter Is boiled in the young and freah »tale, for ubo 
at the table as a vegetable. It is sIho dried arid preserved, whilst still 
green, so as to be available all the year round. In this conditioa it re- 
quiroa to be soaked in water for some hours before being cooked. 

Compotiiion of Beam (Payen), 

Bmail. or Wlndior bean, dried Is 
tils green state and dacorticatvd. 

2d.05 

65.85 

1.05 
8.00 
3.63 
8.40 





HotBO.bean. 


NitTogenoas matter. 
Starch, etc, 


. 80.8 


. 48.3 


Cellulose, 


. 3.0 


Fatty matter, . 


. 1.9 


Salino matter, . 


. 3.5 


Wat«r, . 


. 12-5 



100.0 



100.00 



TTariroU or FVtnch-beant. — The common kidnoy-bitn, or French- 
bean { I'fifitfol'ta vult/nru,) is a native of India, and was iiitroduoed into 
England in the sixtoenth century. The scarlet- runner (/y«MrvirM tnuA/- 
^(rrus), another varietv of the plant, ia a native of South America, and 
was introduced into Kngland in 1I>^J3. The unripe |>ods of both, with 
tliv young w»la in them, are cooked and eaten as a green vegetable at 
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ihn tnh\6. On tlie Continent the pods arc sIIow^hI lo ripon, biuI tIiQ»4>v<Is 
form Aar*cpM Mane*, wblcb Kro ooosumod botli ui » fr«»li Kud dried siitte. 

Composiiion of JtaricoU Jiiami» (Payen), 

NitrcecnouH nwUer, S54 

St«rob, etc^ &9.7 

Cellulose, J-9 

Ffttty matter, . S.8 

Minora] matter, 3.3 

Water, 9.8 

Pbjls.— There ar« several TarietiMof the p«a. Some, derived from 
the J*Uurn ariHuae, are ({rown in Gclda by the farmer as food for cattle. 
Others, forming the g^aidcD-poa, aro derived from Pitum tativum, a na- 
tive of tho SuiUh of Kurope, but long known in Kriciand. The more 
choictt kinds of tlie gardcn-ptia war« brought from Uulland, and formed 
an ezpenaiTo article of food in Queen Elitsbeth's litnc. Pcaa arc grown 
for the rilioncd and dri«d 8e«d5, a.nd aUo for eAlin^ an a ituci:ul»iit vegeta- 
lilc. In thv liLtltir ctuia thopoils ar« gathvnid bufuro they liavu arrived at 
maturity, and the seeds separated ana consumed in a green state. There 
is a kind of pea, called «H^<ir^pe&, the pods of which arc gathered young, 
andeookcd and cntcn with tlioaoeds in tbem, in iba same way as Kreuob- 
beanti. 

Peas, when quite young, are tender and sweet, and far more dijasti- 
hto, but Icsa nuuriahiiiff, tnan poaa in tlio maturo state. Tbo latter, like 
otbor li>guniinoiis saodi. require alow and prolonged eooking to rondc-r 
them soft and digt-itiblo. When old, no amount of boiling will soften 
theoi; indeed, ihn longer they aro boiled tbo harder they bocomo. In 
thi« condition they should be soaked in wator for somo time, and then 
crushed atid stuwvd, or treated in tbo same luauuor aa dried peaa, to 
render them palatable and digestible. 



Compotition of Dried Pea* (Payen). 

NitnoeBoiu nutter, . . . .28.8 

Starch, etc, fift? 

Cnllulmse, , 3,8 

Fatly matter, 2.1 

Mineral matter, . . , 2.1 

Water, . . . tS 

The Sea-fxit {J^jtum mariiitnum) is used aaan arttcloof food in many 
parts of E:uro]>e, altbougb the seeds ani bitter to the taste (" Baird'a Cycla 
of Natural Soieacea.") 

r.BNTTLs, — [^nlila form another alimentary product yielded by the 
legamioous tribe, and one of great antiquity. Altbough at present eaten 
in some pnrts of Kurope and in Eastern countries, tnev are rarelv em* 
ployed tt» human food in England. They are derived from tbe Ervum 
tent, which constitutes a kind of tars. 
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C^mpoaiiion of LetUUa i^vjva). 

Kitroj^Doux matter, 25.2 

Stiirnh, eta, 56.0 

Cellulose, 2.4 

Fully matter, 2.S 

Mineral matter, S.3 

Water, ll.S 

100.0 

Jtenalenta and -Eyealenta, artiolea which will be referred to under the 
1ieH(l of furinaciHius proparations, owe tboir chief oornpoaition to lentil 
fiuitr. 

JfUot, sniull boaoM like lentils, are eaten largely hy tlie Japaneaa 
{" Tliunborg's TmvcU," toI. it., p. 35). 

JMic/i'jM fiiniisli to the pooror natives of India a puUs wliioli tbey use 
bxttMisivvIv (or thair ourrinB, etc, ("Daird's Cvolu. of Nat, Sci."). 

The sevds of the KgyptiBii white Luphio {Lupiittu ttriiit) are used by 
the Ejfvptiaiw aw an artittki of fouil, althuu^^h it is difficult to rid tbem at 
tbcir bitUtr taste (•* Baird's Cjfclo. of Nat. Sci."), 

The lAt(u» ciiutu, a tiati vc of the South of Europe and B^vpt, has the 
tn«te of peas, and is an article of food in some eouotriea ^tie anoicnt 
Ej^^ptiaiis atu it, ait du tliu Bgyptianft of tlm prcKunt day. 

Tub Chestsut. — The Spaniftb, or»weet chestnut, is an edible, farina- 
c«oua need, which stands by itself. It is derived from a slau-ly tree 
(Ccutanea vtM-:a), which is a native of all the Sonihera iiaris of Europe, 
and abounds also in North America. Uusides starch, the chi-stnutcont«in> 
about 15 per vent, of au^ar. No oil can be extracted from it by pressure^ 
It is aomeliniea eaien in the raw slate, hut is more usually boiled or 
roaatod. Even in a cooked conditiuti it is not adapted fur a weak atom* 
aoh, and in tiio unooohctl state it ia decidedly indi^atiblc. It i« exten- 
sively usvd as an article of suaienaoce hy the lower classes in many paria 
of the Eurnpoan Continent, as in Italy, Spain, SwilKcrkud, and Germany, 
and by the Hod Indians of North America {h^tod Jnunta}, vn|. i., |>. 
100). So Nif I lint's it is {[round into flour and made into a kind of bread, 
and in aomo dintricts it is xpecially treated to get rid of iia astringent 
and bitter qualitiea. It ia largely imported into Kngland from Spain'and 
Italy. 

The Medii nf t»me spfcieB of the gonui Cycan are used as food, and 
esteemed an higlilv as (.'hcMnuts. The tree is found in the tenipersle and 
warm ro^fions of Asia and America, and at the Capo of Good Hopo 
("Baird's Cyclo. of Nat Sci."). 

AcORim — Attornt formoc] n eonaidcrabln part of the food of man itt 
the early ages, «nd they are still used in some countries as a siihAtituto 
for bread (" Itsird's Cyclo. of Nat. Soi.'')i Bartholin says that in Norway 
thiiy am ttiu?d to furnish a bread. The inhnbiiaiilK of Chio iieid out a 
long siece without any other food, and during a time of great nrarcity in 
Fmnoe (1709) this prodiiotioD was naoited to for austenance ("Koreyth's 
I>ioL of Diet "). 
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OLEAOLN'OUS SSBDS. 

Tli6t« &T6 vMJoue SMds, dcnorninated tints, which sk devoid of slueliy. 
but rich ill oily matter. Tlio sttircli of th« c«r«alia iX|>j>earH to be raplaoml 
by fat. Tltey ara also rich in nitrogenous matter, which exists under the 
form of &lbiiini>n and casqiii^. Thus coD«tilutod, tli«}' pouMs a high nu- 
tritive valu«, but, like all arlioks p«rine»tcd vritli fatty inaiiur, tbuy are 
ililScultof digestion unless reduced to a minutely divided state before 
being' consumed. The reaaouof thisiseasilv giv«n. Digestion is«(Tect«d 
by tacsgonoy of a watery accretion, and wlivre a substntiao is pcniicatod 
with oily inntlor, rctislance i» offered lo tb» penotrAtion of a watery 
liquid, and il is only by a progro&sive action upon i-be surface tliai it caji 
become aCtftckod. In a minuioly divided slate, however, no eucb ob- 
struction is offered, and ibore u now only the richness belonging to an 
article wliioli U largely impregiialtHl with fulty matter. In thia gtate,and 
it the stomach be not too delicate for them, ttiey form a highly advan- 
tageous kind of food, although amongst tiie human raoo tlioy enjoy hut n 
limited applicntion as an important or staplu support. Il must further 
be remarked that, on aceount of their falty comilituenla, they are prone 
to beeome raneid in the ooutmo of tiuie under exposure to air. 

TnB ALyoKD. — ^Thisformitono of the most important of the oilytecds. 
It is derived from the .-l/ziyy/u/'M communis, a mnall tree which belongs 
to Bsrbary and Syria, but which is now extensively cultivated in the 
Southern parts of tCurope. It is also grown in KiigUnd, Iml tho fruit 
there doea not arriv.; at perfection. Tlic fruit, like the peach, apricot, 
plum, etc., belongs to tho drupaceous group. The cortical part of it, 
however, is fibrous and juicdoss, and not adapted for eating. It has been 
looked upon, il may be mentioned, as bearing tho same rchitioii to the 
peaob that the aloe doea to the plum, and the erab to the apple. The 
seed or kernel, situated within toe aheil, and provided with an envelop* 
ing rvddish brown skin, is the only cdiblo portion. Tho skin pOMOSSM S 
somewhat rough and bitter taste. It is easily removed after soaking 
for a short lime in warm water, and the almond is tb^ spoken of as 
llancAed. Apart from the ta»te, tho husk or akin is irritating to the 
throat and stomarh, and unpleasant effects nro montioned as having been 
witneased in connequvncv uf its iion-rumovah Almonds, therefore, should 
always be blanched for the table. 

Iwo varieties of the almond are met with, the «wy«' and tho bitUr. 
Tboj both yield by pressare an odorless lixcd oil, which in of a jwi-fcclly 
innocent nature. Tha bitter almond, exolusiTelj, enntains the prinoiples 
for the development of |)oisonuus products. It has been aliowu that 
tJicse products do not exist prefornted in the seed, bat arc generated by 
tho reaction of two principles when water is added. It appears that the 
bitter almond ooiitttiiia a crystal liKsblu substancn, named amjfffdaiin^ 
which, by ibe action of the nitrogenous matter present, viz., anuUin, 
when in contact vrith water, is converted into a fragrant volatile oil (the 
essential oil of bitter almonds), hydrocyanio or prusaio aotd, and other 

tiroduota. The sweet almond oontaiiis omuhin, but no amygdalin: 
lonoo the innocent properties that beli>iig to iu 

Of tho i^wcct almond, the Vnleniia, llarbary, Italian, and Jordan. 
form the varietic* met with in commorcn. The latter, imporu'd from 
Malaga, are the iin<i«(. The bitter aUuoud is chiefly brought from Uogar 
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doo*. It i& extGiisivoiy usf^d for tli« exlraotioii of thii fixed oil, and when 
the r«(uduoliati livrii mis<'.(i witti WRtor«nd atiLijocUsd t<> diauUntion ior 
jrielding tha volaiilv oH^ it is emplo^txl for faltooiiig pigs, «U. 

Composition ^fSiceet Atmofi<U (Boullny). 

Emulsin, 2-1.0 

Fixed oil 54.0 

Liquid *ug»r, .,,..... 6.0 

Ciiim 3.0 

Peed -coats, . , , . , . , .5.0 

Woody fibre 4.6 

Waier, 3.5 

Acetio acid &Rd Iorh, 0,5 

100.0 
Competition o/ Hitter Aluwndn (Vog«I). 

TcJatUo oil Biid liydrucyanio noid, . Quantity uiidot^nnitied. 

E^nlun, UO.O 

Fixed oil, 2$.0 

Liquid sugar, 6.5 

OuRi, 3.0 

K«ed coals 8.5 

Woody fibre, 5.0 

I-oss, 19.0 

100.0 



Tbo SwmL almond is nsed dietetieally in cooV^ry and conf^ctioDery, 
and lUcQwUo •• » deaserl. For thv luttcr purpoM! it in cmjiloyuJ liuih iti 
the fresh and dried stale, fiy bAkiiif; fnr a Hlinrt timo it bocoroea brittle 
and easily pulvemablo, and is, doubtless, tli«roby rcndcrfd nioro dicesti- 
bio. On Mtcounc of ibn dcmAitd for it ■■ an krtiolc of fuud, its pnvn i» 
too high for the extraction of oil to b« carried on from it to miy Kxt^rit. 
At my owa mgm*l\on, it baa been made into bt»«uit8 for tlie umi of 
tbtt dtnbotic, and ita composition ahowa tliat it forma a v«ry suitable 
kind of food fur adniiiiiatrulinci in tbis complaint. From tlivir riohnMS 
in nitrogenous and fatly matters, the biscuiiH tniglit also bo adraota- 
gcously employed in cases of dofcctivo nutritioo, where the stocnacb ia 
■troDg enough to buar a food of tfa» kind. 

Tue bitter almond ta used tu give flaTOr to puddings, awnetmcata, 
atid liqueurs (rnacaroons, ratalia-cakes. and noyeau, one their flaTor to 
ibia source), but more often the easential oil, wbicb la frequently denomt- 
nat«d Peaefi-ntit pit, iid employed insti^Bd. Both, but purticulBrly tli« 
latter, require to iw. rjititinualy dealt vritb, and, in proof of tlieir danger- 
ous properties, it may b« alnted that a ainjiledrop of I be ehstntial oil wss 
obaervM by Sir li. Urodio to kill scat in ire minutes, and twenty eacd* 
hare sttSoed, aceording to OrBIa, to kill a dog in six hours, when meu* 
urea were taken to prevent their rejtfction from the Ktumaob by vomiting. 
Fatal results from both have been recorded as having occurred in the 
human subject. 

Thr Cocoa-sitt. — The cocoft-nut is derived from tht'Cocoti nu^i/fra. 
a species of palm, supposed to have been origitially a native of the Indian 
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o<Muta had South Si^ft IsUiida, but now found id all tropical regions. 
Hie tree gnyrt to frum vixtr to oiia bundrcd Uvi in bvi^ltt, snd bcurjt 
aiiiiually iibout eiglilv or a fmndrad iiul». Th« nut ooii»iKt.i of & barj 
stioll, coiititiiiiii}; », w[iit«, flesliv kuniel, lliu c«utml jiortiuii of whicb r«- ' 
nuina utiaolidiKcd, and yields iho' milky juice, wliich forms an agreeable, • 
DDotiiiK bovoragn. TJio sli«ll is surrounded by a ttiick, Gbromi biitk, vhtch 
Pk tuiDcd IV aucuunt for tlin cuiistructioa of rop««, matting;, vtv., and in its 
natural stute the vliole fruit is about tlie aize of a nian*s bead. The 
Beaby, i>dibl(i portion contains about 70 per c«nt. of a fix«d fnt, wliich 
is extracted and used under tho nsmo of cocoa-nut oil or butter. It* 
melting jxiiiil in a littl« owr 70" Kabr. 

Tli« t!tiooa<iiul furnia tbf rbiof food of tlie tnliabitanta of Ceylon, lite 
SoQtfa Sea Islands, tbc coast of Africa, and many other tropical coasts 
and islanda. It is not only eaten as it oomts from tho ttta, both irk the 
ripe aad unripe state, but is also prepared and aerved iu various waya. 

The WAurcT. — ^Thia is tba fruit of the Jttglan* rtyia, a lofty tree, 
witb large spreading branches, a native of Persia, bub long cuUiTatcd fd \ 
Europe, and aunpoted to have been introduoed into Italv in the lime of 
tbe biiiperor Tiberius. The ripe fruit supplies one of liie fiuest of nuts, 
wbiob ia many parls of France, Spain, GermaDy, and Italy, forma ao im* 
pottant article of food during the ripening season. Kngfish-grown wal- 
nuts are oonsidured tlio best, but th« aupplr from England is nut equal 
to the demand, and large quantities are imimrtcd. In the uurijw state, 
and boforn tbt; ithoU has formed, it ia exteii«ircly used for piukling and 
making kctaliup. Tbe wttlnut yield*, by exprcnsion, a bland, fijcud oil, 
which IS consumed dietetically, and aI«o uned by painters. 

l^o Hickory-nut is derived from the Carya alba, and tite BtitUr-nul 
from the Juglam cinerta, both of wbicb ooustituto species of the walnut 
tribo of transatlantio growth. 

Thb HaxBL*NcT. — The oommoa haicl-nut is derircd from tho Corylut 
avellana, a native of all the temporatf? pArts of Kuropn and Asia, and of 
North Amanca. Tbe plant named is the parent of many varieties ob- 
tained by cultivation. One variety, for instance, tbe C'orylut tutniioMt, 
yields the filbert, and another, f.'ory^tMjjvoWu, the cob-nut. Jtarctiona- 
nutM are derived from another variety. Like the bazel-hut iuelf, the 
latter are lan;ely imported into England from Spain, and other parta of 
fCunipe, having l>Ri;n kiln-dried b<>fore exportation. 

Tbk Brazil-Nut. — Tbe Brazil-nut is the product of the juvia tree — 
B«TihoU*tia cxixUa — large forests of which exist on ibo banks of tho 
Orinoco, and in the norlnem partji of Brazil. The outer case of the fruit, 
which attains the siee of a man's head, is divided into four eells, and eaeh 
of those contains six or eight nuts. Tbe kernel of tbe nut, which ia sur- 
rounded by a hard shell, ts exceedingly rich in oil and furnishes a largo 
quantity for extraction. It ia higldy catocmet) by tho nativca of the lo- 
calities in which it is grown, and ia largely ex[>orted from Para and French 
Guiana for the European market. , 

Ta^ CAsiiKT-Nrr. — The tree {^AnacarJium oooidmUale) vhioh yields ' 
the caxftetB- or aeqfmt-nu4, is a naUve of tho Weal Indies, 'llie fruit is ft ' 
kidn«y-ahapod nut, about an inch in length, with a double shell. Tho 
outer ahell ia asJi-oolored »oii very aioootb, and betiroen it and tbe inuvr 
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one there exisls an acrid, black juico. Ths kernel is oily, agreeable to 
the taato, and whoiosomc. It is a common article of food in tropical cli- 
niatca, and is cateii in both the raw and coukcd status. 

Tus PifiTAOiiio-XuT. — Tbe p!aiachio-iiut tree is a nativo of Persia and 
SvrWt but in. now cultivated in the aoulb of EuTopu and north o[ Africa. 
Toe nut KpiiUt into two wh«n ripn, and the komol is of a bright green 
color. Il is verv oleaginous, poaseu^a a delicate flaror, and resembles 
the sweet almond in its Qualities. It is sometimMi caJIed thi> green 
almond. Tiie tiuts arc liighly esteemed in the countnM whoto they are 
giowti, but, a« lUcy suoii become ranoi*], they &re uot mucli oxportcd. 



TUBERS AND BOOTS. 

Th« Potato. — The potato may h« cimsiderod as now oocupving a 

Elaca tiext in importance to the aeedt> of the cerealia as an article of \egela> 
le food, although only of oompa rati voir modern introduction amongst at. 
It is derivt^ii trvtu the iSotanvm tubervea, a plant belougitig to tljo 
order SoUiinut-r, which, including, as it docs, the bclladonDa, stramom* 
um, henbane, and tobacco plants, furnishes some of the most poiaoooua 
nvGOtio products oni^iuuiit<;rL-d. 

It is supposed to bo a native of South Amprirn, and to have extended 
thence to North Amorica. Il soenis lu have buuu flntt brought to the 
Conliiioiil of Eiuroi>c by the Spaniards, from the neighborhood of Quito, 
earlr in the sixteenth century, and to have been then cultivated in 
gardens only as a curiosily. Its introduction into England and Ireland 
came from North Amerioa; and in "(lorarde's llfirbal," published in 
1597, it figiir<'!i under the name of Sala/a fiiyiniana. John Ilankin.t 
brought it to Irelaud in 15Ci>,aud Sir Francis Drake to Engluud iu l5Si, 
but without its attracting much attention in eitbor onse. The potatoes 
of Shakespeare, it may be mentioned, ara nut the same as the potatoca 
under oonHidcration; but, on the otJicr baod, n product of the liulatait 
eduiit, known by the name of stenet potato. The potato was a third time 
imported by Sir Walter Raleigb, and, as it then received notice as an 
article of food, the credit is usually given to bira for its introduction 
amongst us. In ICC3 tho Hnyal .Society rooommcndvd that it should be 
more extensively planted, but it was not grown in the open fields in Eng- 
land till 1084, and so little was for some time thought of il, that Bradley, 
in 1718,»[>cnk» of it asof " little note," and in tho " C'oinnlcte Ciardcner" 
of London and Wise, published iu 1719, no mention at all is made of it. 
The cultivation of the pouto is now widely diffused over the globe, 
and it senms to thrive !n most climates, but s considerable check t<> its 
prosperous growth boa recently ooourrcd. In 1845 a disaatniuH and pre- 
viously unknown disease broke out amongst the crops, and has since re- 
■iated all efforts to oradieate it. The disease attacks the whole plant, 
beginning in the leaves and proceeding through the stem to the under- 
uround |>art, and in some years produces such havoc as to entail a very 
heavy loss. Indeed, it prevails to such an cstvni, and appears of such an 
inexterminable nature, as justly to excite serious apprchonsions respect- 
ing th(! f.nntinuance of a supply aufficieni to meet the demand for general 
consumption. Tho preaont aspect, it may bu said, points to the poMi- 
bUitv of tho potato dying out, as an article of oreryday food, amongst us. 
The |>otato became a popular food in Ireland earlier than in Bug' 
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buid, and hnR over Kincfi hold it* poaition tbcrc m» one nf tlic chi«f articles 
of suslenaiioe. l.>r, K. Smith says that an mlult Irisliinari will cniiaumu lii» 
10^ pounds of potatoes daily, ».«.. 3} pounds at fiaoh iiioal, and It has 
tniu calculated that from thrco-liflhK to four-fiftha of the vntiro food of 
th« people of Ireland in denvod from the potato. Stnoe th« fainino, 
however, that artxtti nt thuooiunidDcetiitfiit of the failure of th«<irop« from 
th« dUeBBo, Indian corn haa como into greatly increased use. 

Thp part of iho [i!»ni uwd as food poiiaiiiiilM the tubor, which is eon- 
nofilnd with, or, indeed, forciia itii exuberant growth of, a portion of iho 
iindei^round stent, ivith nhich thia plant, in cominon vrilb boroe others, ia 
provided, in addition to that which f^rows, ag usual, above ground. The 
tuberdovolopaintoa tbii^lf, tlcjiliy, maa*, but retains its huds, whiob horogo 
aoder the denomination of ey«f, and each of these buds or eyes is capa- 
ble of independent growth in a detached or isolated slate. They ar« 
uaoiJ, in faot, under the oamo of tfU for planting and raiung a crop. 

Tlifl polAlo tub«r is siirrounJid by m thin, grayisb, epidermifi covering, 
and beueatb this is another tej^umentary layer, in whion coUiring matter 
is depoatod. The substanoe of the potato is made up of cells, ponotraled 
and aHrroiind(>d by a watery, albuminous juioe, aJid filled wttb a number 
f>f !itareh-j;ranul<^s. 

There are many well-known difTerentsorta of potato met with. They 
are derived from oorre«pou(liiig varieties in the plant. In the different 
variettcK, iiotaKIo diffnrciioc* in size, color, and «dible qualities, an) ob* 
servable. 

Compotition of the JPototo (from Letheby's table). 

Nitrogenous matter, 3.1 

Starch, etc, 18.9 

Sugar, 3.2 

Fat, 0.3 

Baline natter, 0.7 

Water, 75.0 

lOO.O 
The analysis given by Pnycn stands as foUowe: 

B Competition of tfw PotQto (Payeo). ' 

H Nitrogenous matter, 3.60 ' 

■ StaKh, 80.00 

■ Cellulose, 1.04 

H Sugar and gummy matter, 1.09 

■ Fatty matter, * . O.U 

Peotates, citntcs, pbosphstea, sad nlicfttea ot I -• ub 

line, magineBia, potash, uid sods, ( 
K Water, 74.00 

■ 100.00 

It is thus seen that the potato contains s large percenla;^ of starch. 
This, indeed, forms its characteristic ff>>tur<i, and renders it •pplicahle for 
the extraction, that is largely carried on, of stnrvh for domestic and oth<-r 
pnrposea The ttaroti oEuined from it is slso used for Bdulterating the 
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mt>n ospenaivft farinaoi^ouj) dietetic preparations, and likewiu! forms what 
is sold under th« nRm« ot BHlisK arrow-root, tapioca, «tc. \Viiilat lens 
expmuivv, ilivrc is notliin); to show tliat th« Htarch of tlio potato difTera 
to any teiiiiblu axteut, in a nutritive point of viow, from tho other clarohjr 
preparsiions. 

FotatooK rvquire to ba oooked to rotidor thom fit for eating, and this 
wany be effouted by cither boilinf;, stnnminf^, bnking, or frying. Ttii; lictat 
employed coagulates the aUiumiiinuii juice cotiluincd wilhiit nmi hrlwtrcn 
thflueils. Tlies(aroh-)rr&nulcHa.bBorb thi- watery part of tho juioo, svrellup, 
and distend tho ccllx in which tlioy nro Iml^cil. The oohrKinn o! iho c«lls 
becomes d«atroy<>d,aiiil they ihiiii easily separalo from i-acli othor, Ifsdiog' 
to the potato easily breaking down into a Ioom, farinaeeouB masa. When 
tbniii! (thsiig«s nrp comiklctc, tbo pot&to U spoken of as boiiie in a floury 
ur in«aly uuiidilioii. Wht-n, on the olh«r rand, iho liquid ii only par- 
tially absorbed and thL> uvlla imperfectly separated, the potato rtiriiHins 
more or leas lirm, and is spoken of as close, waxy, wr waterv. 

St(>aming is a better process for cookinj; potatoeM than \}oilinjf, on ao> 
count of not being' attended by thn Iom that i» accAHioiird by the bitter. 
When boiling i» employed, ibe skin should not be removed, aa is so often 
found lo be tbo practice; for the removal of the skin favors the extraotion 
of the juiee by the surraundtng water. Tho wiwio, ««y« Dr. I^thoby, 
when potatne:^ are moked in their skiii-t. unly amounts to 3 per n«il., or 
half an ounce in the pound, whereas when they are peeled first it is not 1«m 
than 11 per c^nl., or from two to throe outiecs in tlii? pound, A little 
salt addml to the water in which potatut^x are boiled tHnds to prevent tlie 
eacape of their saline oouiitiluentit. 

The polnlo constitutes a wholesome and agreeable article of food, and 
one o( which the [ulate does nut easily become fatigued. The amount 
of nitrof^i'iiuuH niuLter it cotitnins is too small, however, to ennbln it to 
form a suitable food alone; hut, wiih aniclos rich in nitrogenous matter, 
aa meat, fish, etc., it supplies a useful and economical alimentary sub- 
aLance. By the peasantry in some rural distrteta it la employed in aaw>- 
ciation with bntt«rTnilk — which, from the caseine present, ftirnishea the 
requisite nitroeonous matter — as the chief means of support; and. thus 
aasocialcd, a chenp, end expcrienco shows, nn efFieient diet is pnividcd. 

In a Doury or, mealy sUle tliu potato enjoys euiy di^atibiUty; but 
in a cloae, watery, or waxy state, it is very trying to the dtgeatire powers, 
•ud should, therefore, when in this conditiout be avoided where delicacy 
of stomseli exists. Young potatoes nisy be more li tnpiing than ola, 
but. From what ban been said, wilt be understood to be indigestible. 

Thepoiato has a high repute for the posaeasion of aiitiFcorbmic proper- 
ties. Tne concurrent testimony of numerous observers points to its form- 
ing a most cfllicienL agent in preventing the occurrence of Hourvv- ft i» 
ns«d successfnliv fAr this purpoae on Imard ocean-going vessels, and the 
inquiries of the late iJr. Baly into the diseases of prisoners showed in a 
oonchisivc manner that the addition of potatoes to the diet suHiccil lo ar- 
rest the proTslenooof scurvy in piisotia where il bail liefore exiited. 

Tlie potato is subject to various diseases, which lead lo an impairment 
of its ahmealary value. Tbo most iniportsnt, by far, is the disease that 
has already been alluded to and which inttiyled popiilitrly " (be potato dia* 
ease." Gver since Id45^ when it was Grai noticed, it has byen coniinoii, some 
years more so than others, amongst the potato craps, not only in our own 
island*, but on tlie Continent of Kuropo and in America. The diseaaa 
eoamieiiuoa in tlio le<ave« of the plaiit, aud exletids theiioe tbrougli the stem 
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totlie tdbers. Brown apota mjtke tlieir appearance upon tJie surface at 
thfltubor, atiJ then pcnoirulo iu BubfiLuiioe and Ivad to decay. After being 
§iit>jectoJ to cookitig, thvaffcolod purt rRmaiim Imnl, whiUt the healtby 
portion hail bucomo soft sn<J iiieaUv If tlia tjiieaitod part beotit awaj, 
tlio romaiiitior mil) be found good aJid lit for food; but ootiftiderabte waste 
is ue«c88arity tborcbjr incurrpiH. and tli« [)i><;nso aprMiils as tlie potato IS 
kept. NoUiing liaa been wituvKsed to show tJiat nii,v Ui rfTfots, thither in 
man nr ninotip.iT the lower animals, have bnen produced by the inoidontiU] 
c-oti8utiipt!uii of a smnll ({iiantUy of ttia diseased part; but potatoes in 
an advaiicctl nluic of diiHose arc prudontly to be regarded is unfit food 
even for thi> If.w^r ftnimals. 

PoiatofsbL'tyioB deteriorated upon growing out or germinating. Tliey 
cease to assume a mealy st«te on cooking; present n semi •translucent ap- 
pearance; and possess n rntbcr sieklj, sweotixh taste. It has been assert- 
ed tbat a poisonous principle, soi</ninc, becomes developed iu tlie buds 
and shoots of potatoes that are allowed to gronr out on keepiog. Is'o 
oonclu»ive fividoiice, howoror, has been addiicvd to show that the potato 
acquires noiiou!< properties under sue)) circuinslanceft, and nothing is ever 
beard of any poiiorious effects arising from its use, notwithstanding the 
oniversal consumption that is going on, aod that it is often cooked willi- 
out the aid uf water, which might have the effect of dissolving out any 
noxious principle. If there be at any time a poison present, il must be 
either insignificant in amount, or be destroyed by the beat to which the 
potato is subjected before beioj^ sent to the table. 

Hxposum to froat nNo aorioualv damage* tbu potato. The effect pro- 
duced is of a medianlcal nature. The watery juice contained in the cvlU 
and interoollutar spaces undergoes expansion Jn the act of freezing, and 
so loads to a rupture and separation of the cells, and in this way a destruc- 
tion of the organizaiion of the tuber. Its vitality liccomes thus de- 
stroyed, and, in consequence, it has no longer tho power to resist, when 
thawed, the ordinary changes of decompotilion: he nc**, putrefaction oc- 
curs, and, advancing, renders the article unfit for food 

TueSwket Potato. — The sweet potato is derived from the J}atatas 
e<ltilis, or, as il wax culled by the older botanistK, Vonvoivultts fxilalat, m 
plA,nl which IK a nativu of the .\falayan Arohipelaga, where it tomirrly grew 
wild in W001I9. The nlant is now cultivated in most of the wann counlrieh, 
and furnishes a slnrciiv and sw<*i!t tuber, which in priied as an article of 
food in the Kavt and West Indies, America, and hot climates jrcnrrally. 
It was largely eaten in Kurope before the cuhiirat ion of the [xitnto, which 
has no or taken its place, and also its name. The tubers were imported 
into Rngland by way of Spain, and sold as a delicacy b^iforc tbo potato 
was known, aiiJ it forms the article referred to wh«ii the name is men* 
tinned by Knglisb writers previous to the middlu of the serenteonlli 
ecntury. It is siill, to some extent, cultivated in the south of Franco 
and in Spain, and is to be obtained iu Parts during the fall of the y«ar, 1 
but is not iiiucb esteemed now, being coosidera-d Loo sweet to est witb 
meat and other articles seasoned witn salt, and not sweet enough as a 
sweet kind of food. In North America it is a rsvnritc srlicta of food — 
mora gcnenilly used than perhaps any otbur vef^lsbl<.> except tbo ot^ 
dinary potato. When roasted or boiled, it is mealy, and may be looked 
upon as forming s wholesome food. It is said to poesoss slightly laxative 
propertiea. 

There sro seTeral varietiei of the Batatas cultirated. The following 
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is the compos it ton, kcconling to llic nimlysm of Pa,v<^n, of a tub«r ctt Um 
kind ffTOwn in tbo soutli of France and Aoierica, wliiob is cliuracterisoii 
bjr ricDDese in starchy and sacchaniw couslituenU: 



Compotition of i/u Suctt Potato, 

NltroMDous matter, ...... L6D 

StaroR, ^r>M 

Suffftr, lo.ao 

CeDuiose, 0.45 

Fatly matter, 0.30 

Other organic inattor, l.IO 

Mineral mlts, :j.CO 

Watar, 67-50 

99.70 

TnK Yam. — Tlie yam forma a large, «aoulent tuber, derived from 
soTcral species of the ^onua IHoatMrea, a group of climbing plants be- 
lonein^ to tropical climat««. The tuber ia otilong, snd snm<:tinios grows 
to ilie length of three feet, and maj weigh as much as iliirtjr pumids. 
It contains a considerable amount of starch, and, when boiled ur roasted, 
fonnaa ntnaly, pnlntoble-, and vrholcaoinc food. It in devoid of the sweet- 
nosaappertaitiitig Lo the svrect potato, and likewise keopa bettor. It is 
ealen by the inhabitants of New Zealand, as well as by taose of the Knst 
and Wwt Indie* and tlio .South Sea Inlands, and holdn ns important a 
|>neitioii as an aliment in tropical ooimii-ieA oa iliv cornnuin potato dues 
in Ktirope. At the period of the potato famine an attempt was made to 
introduce it into England, but with littlo success. 

Uf the varieties, tbo Dioncorea aativa forms die common yam of the 
West indiojp. The JHoteor^a alata, or winged yntn, grow* in the South 
Sea Islands and likewise the West Indies, and is met with also in a 
cultivated state in the Bast Indies. In different localities there are many 
other varieties. The J}iofOit<l batata* has been rcoontly brought from 
ChiDk, and has been found to t>e susceptible of cultivation in France, 
yielding an abundant produce of wholesome and a^rreeable food, available 
all the year round, or readily, at Icajit, during the grentcr pnri of the 
year. 

The tubers of all the yama oontain an acid principle, which is dis- 
sipated by boiling, but tbero are some apocios which possess poisonous 
properties. 

Thb jBRtt»Ai.KU ARTicnoKS. — Tliis vegetable product is derived from 
the Ilfiianlfwu tttfterostu, a plant belonging to the sunflower tribe. The 
word " Jerusalem," indeed, as hero applied, is asserted to form a corruption 
of the Italian pinuofe(auuilower), Tbe plant is said to havo been brought 
in 1617 from Brazil, and is also believed to have been a native of Moiicol 
It was cultirsted in Kuropean gardens before the potato wnn introduced. 
Tbo root produces around it oval or roiindiah luln-rrli-.i, whirb form the 
edible pnrt. and which may amount to as many as thirty or oren fifty in 
number. These tubercles, unlike thn potato, rr«iMt the action of the frost, 
and thuR may be allowed to ren^ain in the ground dnrinjj; the winter, and 
eolliicted for use aa occanion may require. The herbaceous part of ibe 
plant, when dry, is also susoeptiblo of being turned to aocouoi aa CvsU 



AuaajrrxKY scbstaitcbs. 

The Jerusalem &rLiakuku ik not oiMiffi)tn»d to a large extent m En^laud. 
U liM suiiiuthiiig of tli6 character ot tlie potato, but po«c»s«s a »wcgli>l) 
tut*, is less agreotbl* to ibe palate, anJ doss iiut boconio awaiy ou boil- 
ing. Tbe absunoe ot staruh avcounta for ihiik Them ar« no grauules,as 
ill the potato, to ewoll up and absorb tbe moisture, and disorganico or 
l>raalc up thu cissuo tnlo a louse, friable ni&«R, It tbcroforu insiotainsa 
moist or watery condition after conkinjf, and simply bdcoinuH Koftciicd, 
A body in tblniiiate must ne«dii be of a lew digestible nature than the 
potato. It« anuiysis sbotra that St eontaina a considerable peroentafire of 
sugar. Thv iituUn^ whicb is present iD small amount, fomis a principle 
iaomerio with starch. 



Compotition of the Jenaatem ArtbJicie 

(From th9 analysis of Psyon, Poiiisot, and Ferry). 

Nitrogenous matter, 3.1 

Sugar, 14.7 

Inuline, 1.9 

Pectio acid, 0.9 

Pectine, 0-4 

Cellulose, 1.0 

Fatty matter, aS 

Mineral matter, . 1.3 

Water, ......... TC-O 

100.0 

Other tuberous produeti are used as food. Sovcrel »peoi«!t of the Ox- 
aftfJKSbave tuberous roots, aud arcoultivaiedfor lheBak«of their tubers. 
Tbe OmUu erenata and Oxatia Utb^roiKt are nstiree of Peru and Bolirio. 
Their tubers, when cooked, become mealy. like potatoes, and are said to 
be much esteemed. Tbe tubers of TVoptcvlum (ubcromtm are alao eaten 
in Pera. Their taste is described as peculiar. The irUucua Hiber(mu 
grow* in the inoitntaiiious regions of South America, and is cultivated in 
Peru and Bolivia for t.)ic sake of tbe tubers. It was introduoMl into FrsTiee 
ss a substitute for poUtoes. The tubers of the Vntherinffia (.SabfiMm) 
moHUirtti are used as an article of food by the Peruvians, The JfUoniit 
tubtrotM is eaten by tbe Calmuea of the Caspian, after being rcMluced In 
powder. The tubnrniis bitter v^tcll, (/rit/iua tuhvroiua, \% a native of Ilril* 
wn, aod its tubers have beeu used, in times of scarcity, as an article of 
food ("Baird'sCyolo. of Nat. Sci."). 

The rhixomes or uodergrouutj stems of the C'aiadium teyuinum, or 
dumb cane, of tlie West Inaies, are oft£ii luied as a substitute for potatoes 
and yams. The rhiEomeo of the pondweed {Patamogeton naiaM) are 
aite<l in Siberia asan articleof food. The root of the Arraearha vtrulenUt, 
a native of South America, is much cultirsted in the neighborhood of 
SsnU F£ de Uogola and other parts of Colombia, where it is as much 
eaten as potatoes or yams are elsewhere. It is boiled like a potato, and 
is said to have a 6avor int4>rmediate between chat of the parsiiep oiid 
ehestnut ("Uaird's Cyclo. Nat. ^i."). 

Tax Cajibot.— Tbe garden carrot is derived by cultivation from tk« 
DaiK-n* rnrota, a plRot which gmwd freely in awild state In fi«-M«, hedge- 
rows, and waraidM iu brilauu I'lic rvot'of the wild pUul is wiiite, slen- 
13 
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di>r, and hard, and has an acrid, (ItBagrceabl« tBst«, bikI Hiron^, aroitiatSo 
Bincll. AsiliorasutLDf cultivation, ilic rooiof iho|^nl<.-n variety ischiok, 
jieshy, «nd succulent, and of a red, yellow, or pnio straw color, with a 
pleasant odor, aod a swi'et, a^reuublu tBitl«. Whilst yomifj it is vtirj 
tender, but bccoinos hard when allowed to grow old. It is said tliat tm 
gard«n carrot waa introduced into use in Knf^lund by the Fletniah refugee* 
who settled at Saudwich in lh« rvigu oi Klizabutli. 

Competition of Carrot* (from T^tlieby's table). 

Mi trogcnouH matter, . 1,3 

Stafch. etc 8.4 

Sugar, 6.1 

Fat, 0.8 

Mineral matter, . 1.0 

Water, 83.0 

100.0 

Carrots form R wholesome and tiwrul food, for both man and cattle. 
They are not adapted, however, for a weak aloriiHch, being somewhat in- 
diKntiblo Biid apt to produc* flatulonce. They are proportionately -val- 
uable as they have more of the outer, soft, red, than the central, yellow, 
tore4ike part. On account of the sugur present, they admit of a syrup 
being prepared from them, and also yield, by fermentation and distilla- 
tion, a »|itnluoit8 liquid. Cut into small pieces and roasted, they are 
soinetiniva used in Ucnnnny ai a substitute for cuSee. 

Tbk pABS^ctP. — The root of the parsnip (Ptutinaen teUiva) is of a 
psio yellow color, but otherwise closely resembles tliut uf the carrot) boib 
in general ehnraelers and alimentary properli<!t(. The plant is a native 
of BritaiTi, and is also found in many purts of Europe and the north of 
Asia. In the wild state the root is whito. aromntio, n>tieiIu;^nous, and 
sweet-tasted, with some degree of acridnpM. iiy cultivation it is ren- 
dered more fleshy and milder flavored. It la usea in tbe same way, but 
not so extensively, aa the carrot, and is not so generally liked. From 
custom, it forms the usual accompaniment of salt fish. 



CompotUion of the Parmip (from Lethehy'g table). 

Nitrogenous inatter, 1.1 

SUroh, eto. 9.6 

Sugar, . 6.8 

Pa^ 0.5 

Baits, 1.0 

Water, 8S.0 

100.0 

Parsnips are not only used m « Tcgotabic, but a wine is sometime 
made from thorn, which is spoken of as itomowhal rrsemhling inalmMV.j 
Aapirit, also, is somr times ilintilh'd from ihf fcnnontp*! proline t. atid in tbe 
north of Ireland, with the aid of hope, a table beer iv br«wed from them. 
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Tbb TvKNir.— Turnips grow wild in England, but the wild pluit 
{^BntMioa campntrii) is supposed to fonn the original of the Sar«dish 
turnip, or Swede, which is too coarse eating for human food, and not of 
the cultirat«cl vugetable. This, tlio Snissica rapa (Lindley calls the 
turnip Jtrxusifti rujif>iM, niid rB[>» /Jrcuiin'co rajta), is naid to nare beeii 
Cnl introduced aa a fouil fi^r cntclu into this country by ilie celebrated 
agriculluriftL, Coico, of Holkhuin, afterward Karl of Leicester. It tonus 
aa agroeable and extensiTely uaed vegetable, being either cooked alon« 
or mizGd with sou|h and stcwa. From thu Uuga proportion of wat«r Jl 
dontaina, iu nutritive value is low. 

The top shoots of such tuniip plants aa have stood the winter are 
feathered, and used as a green vegeuble. Those from tlie Swcdiab tor- 
nip are the awoetest flavorod. 

Composition o/the TlirM/p (LethebyVtable). 

^K NitraeeDOuB matter, 1.8 

■ Surah, etc. fi.l 

■ Sugar, 9.1 

■ Salta, 0.6 

■ Water, OLO 

H 

BsBT-RooT. — The common or red beet (Jleta vulyarU) belongs to ibe 
family of saHworts, wfaieb containa the spinach, qujnoa, ete., and is char- 
aolvrixRd fay the iar^ amount of alkali in Roinbinntion with an organic 
aoiJ existing in the planls. ll la a native of the noaata of the ModilorrB* 
ncan, and was introduced into this country ia 1548. Ic waa at one (ima 
co.Ui'd Iwct-ravo, from iho Fffliich bftteraoc The root is usually of an 
elonu;ati^l form, like that uf the CAnol, but in some varieties it aasumcs 
more of a tutriip-shaned characler. The oolor raries from a drcpiah 
bUckiRb red to a light rod. Boet-root is eateosively ^rown, and em- 
jiluyfd 118 food balh for man and cattle; and o<i lb« Contineat is further 
used ait a aourco of sugar. It ia eaten Rold, in slices, cither alono or in 
sal*da, after being builiMl, and ia also somelimea uickled. 

The mangel-wurzel (Beta attistima) is usually thought to eonstitote 
a Urge and coarse variety of the commoo beet, in whicli the red color ia 
but hu-le develo[i«<l. 

Radihhks. — T^ie common radish (Sap&anus tativw) i» a natirc of 
China, and is mentiunisd by Gerard, in l-^.S4. as then cultivated in Eng- 
land. Thu rout i.i nithcr long and spindlo-shnpod, or round and tumip- 
sbapod- The color of the exterior rariea: there being black, riolcl, red, 
and while radtshrs; but, in al^ the central tiorlion is whita. Il h usu- 
ally eaten tn a raw statn, but ts somctiraos boiled and acrred as a ^ef*- 
Ubl«. In compoaition the radiab closely rescinblos the turnip. 

SaLStFT. — Tha salsify, or purple goat*a beard (TVa^opoffon porr^o- 
Urn) is a bardy pUnl, indigenous io England II belongs to the same 
tribe as the ehiocory and lettuoe. The root is long and tapering, and 
becomea by cultivation fleshy and t«nder, with a white, milky juioe. It 
ties a mild, sweetish taste, like the parsnip, and is boiled or atewed for 
Che table. It is nut bo mucb eaten iu England aa on the Coottneat. In 
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Americft it is usually bo)le<I, muhod with potatoes, and fri«d in small 
cakex; and, from the taste tMlonging to it wiien fried, it is there often 
m1I«(1 tite "oyilor plant." 

1'he (fuuftig root is highly thUiimI by tlio Chincso far its Huppo 
iiivij^ratinf; and ajiliroiiistiac (^u&iiLit-ii. It is «. xpeoiea of Pana:r ; and 
thu I\ntax quiniptrfoilum, which is a native of America, potmesBeii i)ie 
same qiialitiea aa i\w ginseng ("' Barrow'a Travels iu China," and "' Baird'a 
C'yob. of Nal. Sci."). 

Tho root of th« A'l/c, or Antm ««cvl<ti4um, which is the princii 
food of the tower class of the Sandwiob Islanders, somewhat resembli 
the b«ct, but Its noldT is brown instead of red. It is reared vriih great 
care in small enclosures kcjd wet, like rioe or paddy fieldo. A sort uf 

faste is made from the root, which is calUtd poi ("^mpsan's Joiimey 
toiitid the World," vol. ii., p. 3i). 

'I'ho roots of the Potcntilia antcrina, or gooK-gra$», when roasted OTi 
boiled, taste like jiantnips. nnd in the Western Islonds of Scfitiand thejrJ 
liare be«Q known to support ilie inhabitauts for months together in time« 
of scarcity ("Baird'a Cyclo. Nat. Soi."i. 

The roota of tho cotntnon /tm, or kracJ^<!>%, are largely eaten in New 
Zealand. They are simply waalicd nnd boiled, or biiatoa with a stone tilt 
they become soft and are then roasted. 



HBRBAOEOUS ARTICIJBS. 

These include foliaoeoua parts, shoots, and steins of plants. Tber an) 
valuable as articles of food, not so much for the absolute amount oi nn* 
trlltve matter ulTordvd — for, on account of their succulent nature, they 
contain but a finmll pruporticm of solid matter — hs for tho Halts they yield 
and the variety ihey give lo our diet. By eullivauoii they hare been 
brou^t to a very different state from that in which they ori)rinally ex- 
isted. To make them tender and a(*recably flavored is pan of the art of 
the garderter, and in niM^omplished bv quiok irrowth and, tn many in- 
Htanoes,'by a partial exclusion from light. If allowed tn grow slowly, ibo 
dnTfllopment of li^eous matter is favored, which pivcs them hsrdncss, 
whilst full vzposuru to light leads to the production, not only of green 
coloring matter, but of the charaeterislie prineiples of the plant, which 
often communicate a strong and diaagreoable taate. It is found that 
leafy produeta, which have been allowed to acquire » full green color, 
IKttsess mora or loss purgative proporties. It is necessary, tlierefore, that 
the cnnsumption of tli«ae should nut be on too extensive a scale. The 
antiscorbutic virtue of the olasaof vegetables under consideration ishigb. 

pRonocra or tiik CARitACK Tribe. — The original of the cabbage tribe 
is the sea-cabbage, a wild plant, named Itraiuiea otcracca, which is tOJ 
be found growing on many cliffs of the South Coe«t of Kngland, aniU 
in some other parts. This is the true <rollct, or colrwort (Dlthougb ih«1 
name is now applied to any yoeng cabbiige whinh hns n loose and oiH<n! 
heart), and the Icaveti of it are gathercil bv the inhabitunis and consumed 
■s a vc^ublo. In this Blate it otily grows to an insignilicanl size in 
coni|Mifison with tbo dimeruions attained as the result of eulliTalion. 
Proio I hid plftnC a variety of well-known and extensively consumed ve^e- 
tables have been produced, including, for instance, cabbages, greeita, 
UToys, Brusselft^proiits, oauUBower, broeeoli, ete. Look.d at in a gen- 



ALIUKNTABT 6CDSTA»0ES. 



181 



«nU wny, lltcs« Vkrioui produuts form n irbi>lesonia Mud agrecablo compo- 
nent of the food of man. It \a true, containing, as they do, about 90 per 
oeot. of water, ihoir nutritive valuo la not liifjli, but ibey arc tisaftil as 
giving variuty, and for thv nalta tbcy auppiy. Tlicy also posteaa markiMl 
antiftRorbiitio rirtuo. 'Hiey labor under Uta diKndvantogo of beins arlides 
of difficult digusliou, which rondvra th«ni unauilod whore weakoesa of 
stomach exists. Their proportitm of sulphur is largo, and iboy thus arc 
apt to girc rise to Satul«ne« of an unplt-nsAnt nfttur«. To tocurc loader- 
■i«a», tb«y should bu grown quiokly, aud dicnaed wbilat youne. 

2%e common whiU garden ca(tbag€ ba variety of the Brauica clet' 
acca. It ia ouc of tho oldc«t of cuitivatad v^etablea, and has been knowo 
in ttiis oouQtry from time immvuxirial. 

Wbat ia called SaiKr-i:mut, whiob ia largely oongumed in Germany, 
is pr«par«d from the loaves of cabbage. Tnese, depfivod of their stalk 
and mid-rib, arc cut up and placed in a tub or vat in altemato layon 
with nail. Tliey arc then subj««t«d to pre»«ufo, and allowod to remain 
till avid ferinealation has sot iu and tboy have b«uom« sour. The pro- 
duct is cooked by sieving in ita own liquor. 

Ii^!<^ eabbofft. — This is another variety of tho BratHea olara^ta, whicli 
ia similar in form to the preceding. It is used cbiolly for ptoLling, but 
is sometimos stowed in a fresh state for the table. 

Oreen* conetituto all tho varietios of the Jirtusica oUracea whiob 
grow in an open way or have no licurU, and whicb arc used as an article 
of food. Some of Ibem are ealiod tytleteort (the name applied to the 
wild plant), and others, with curled or wrinkled leaves, are knowo as green 
kiiiCf or bortcoU. Tlicy are sufBeicnily hardy to msist tlio cold of winter, 
and thus yield a groon vegetable when such food ia aearce. 

Tbero ia a variety of tue oabbage-plant extensively cultivated In Jer- 
sey, vrbicb attains a height of seven or eight feet and upward. It con- 
tinues to grow, and throw out leaves from tho lop; ana these, as they 
attain fuirsuce,are strippi-d ofl aud used as food, both for nian and cattle. 
Thriving through the winter, as it does, it is a valuable plant to the in* 
habitants of tho inland. The stem is suHicl'^ntly hard and woody to be 
sutioeptible of coiiveraiun into a walkiug-aiitik. 

Savot/. — This name is applied to a variety of cabbage, wbiab is dis* 
tiogaialied from other clos<»-baartcd cabbages by having wrinkled leaves. 
It u priDofpally growo for winter use. 

liruMeL-fprouls form also a winter and eariy spring vegetable. They 
grow with small heads, like miniaturo cabbagiea, from the axils of the 
teavceof one of the many cultivated varieties of Brtutica oienuxa. The 
plant ia usually propagsted from seed imported from Belgium, as it is 
apC to degenerate by growth in England- It has been oultivatiHl lately 
to a much larger extent in the market-gaideDa wound Londoa tbao for- 
merly. 

C'<iaii/Ii>ittr. — ^Tbia ia one of the tuoet delioate eod highly priied arti- 
cles derived from the cabbage tribe. It is entirely (he produoc of culti- 
vation, and constitutes the infloresccnco of tbo plant, nhicli by art baa 
been made tu grow into a compact mass or head, of a white uulor. It was 
known to the Greeks aivd Romans, but was not mueh grown in England 
until the end of the sovcnieontk century. It was then, bowovor, v«ry 
suooossfully cuhii-alvd, and even (!X|Kirieil to Holland, from wbicb ooun* 
try so many of our vegetablea have bucti inlroduciui. 

JJroccoli is distinguished from csuUflower, of which it is merely » 
.variety, by tlie oolor of its infloreecence and leaves, and its oompsra* 
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tively hknly ooustitution, which eiiKblea it to starM) lh<i wtnUir. Its 
color Tarice ^r«ally, throagli ehadoa of buff or yellow, g'ooa, Aud, purplo.. 

Broccvii-tprouls mre obuiiiod (rum tho B&rly purplu or sprouting brooJ 
eolt. Th<! pUiit KTuwH from two to t)ira« feet liigb, aiid produoM sprouta 
of Dowvrs from me axila of tho lesroa. 

Kofd-raiti, Knof-kohl, or T\imif> t^boye, constitntM a r«inftTk*bl«j 
vanety of oabbnge-plnnt. The stt'iti in eiilurgc<) junt abova tho grouiiM 
into a Ucaby, tuniin-iike knob, of about the aiite of « man's fist, from 
which lli« It'ftf-staltfl Bering. The pluit is of a hardy nature, anj tho 
globular L'ii!urgi:in«iit U luoro aolid aai more nutritious tbaa a turuip of 
the sanio siie. 

Si-iKAcu. — Tbo vcgeiablo falling andcr this name is furtiislied by th« 
leaves of t)i« Spinacia oferooea, or ganJcii i>piimch, a plant introducodl 
into (hiti oountty in the sixteenth oantury, and aup|io>i«(l to b'l a natiTe** 
of Western Arabia. There are several varieties of the plant, nitd the 
l«Rve« are boiled and mashed for the table, to be eaten aa a green vege- 
labU, and aro also dvaucntly employed for introduction into soup. It 
is a wholdaome ve^eubW, nith slight'ly laxative properties. 

Tho spinach belongs to a trtb« of plants, other f»iiiilivs of which yield 
leave* that are propbred aod eaten in a fimilnr nay. For instance, tb«J 
leaves of the CMNfjnxtfuni, which furniahea iho <iiiinoa grain, are used| 
>a spinach by the inhabiisiitii of Chili and Peiu. The Iseft family hc- 
lungs to tho same tribe, and the leaves of the JS<^a maritima, or sea-beet, 
a oommun Kurofwan Kca-shore plniil.nnil of the J{f4a cicfa, orwhile beet, 
are aluu uaod as ajiiriacli. Tho la.tli-r plant, ivhiuh is aupposed to be a 
variety of the red beet, is culiiralod specially and solely for the leaves. 
It is a native of tlio sea-coast« of Spain and Portugal, and was inttxidueed _ 
into England in 1&70. What is cuUi-d mminlairt *f>inach is derived frond 
the ffarSra orache {Atrip^ hortcnaU), a member of another family b94 
loii^tiig to the same tribe, which is a native of Tarlary, and vraa intro^ 
tlueed into Europe in l&iS. The Icaroe have a aliglitly acid flavor, and* 
are uiutil) (.•stceinod as a vegetable in France. 

The liucoatia ate the leaves of tho mallow as a substitute for apinaehpfl 
and thcto arc still used (or a similar purpuso in somo parts of rranoeS 
Italy, a»d Lower Kgypt. The loaves of Jlerruriaiin itnnuu are cooked! 
and eat«n as spitiaieh iu Gennnny ('* Baird's Cjclo. of Nat. Soi.*"). \ 

SoKREL. — Sorrel {Rumta acttoxa) belong to the buckwheat order of 
planta. In En^'Und it ia tu be suisn growing wild iu mcaduwit, and t* 
now seldom used as an srticlc uf food, although iu the time of Henry 
VIIT. it was to bo found in almost every garden. In France, however, 
it ia rather eatensively vmployod, and by cultivation U considerably iin* , 
proved. Sotre! possesses an aaid taste of a pronounced charaett*r, whtou 
■a due to tho preoooce of the supsroxalat* of potash and tartaric acid. ' 

RncniKB. — This is also a member of the buckwheat tribo, and yieldi 
one of the moat useful of garden productions. Whilst the leaves were 
formerly boiled and made into a sauce for meat in Kugland, tho slatlay 
have only been of comparatively recent introclucliitn into dieletio tHMJ 
amongst us. The Jih^tm rfiapontimtn and lihfum Af/hrid*tm constitute 
the species ustially grown for alimentary purposes. The It/teum fuilwu- 
Aon, commonlv known to gardi'iiers aa tl»e true Turkey rhubarli, »1m> 
yields an «avcilvni edible product, lite alalka of the leaves, after beiug 
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pooltxl, ftra ocx)lc«(l am] eaten precisely in the suno way &« goo«eberrics, 
for vhich they form a ^ood substitate, if ovcii tlioy aru not to bu pr«- 
fflired. Itliub&rb oocuniex, indeed, in an alimontkry poinL of view, tbo 
position of a fruit, but it is oot eatable in the niw ftlat«. It is also soma- 
tinids used for making wiae. Oo scocuiit of oxalate of limv forming a 
constitueut of rlitibarb. it xbould b« Avoided by p«»ona atiffcrio^ froin 
th* oxolato of lime dtatbuiiiii. 

Latsh.— Larcr is the name eiven to rartoua kinds of sea-weed usm) 
as food- Orten laeer, &s dressed for the tablo, closely rvsotiibk'ti Epinaoh 
in appearance, but ba4 n bittcriuli taatc. It is obtained troni the ///mi 
ifUiMirtuty a oommoii aeii-wecd on the British shores. Amongst the other 
marine bIbiiU employed are tlie Porjihyra vulgitrit and luciniata ; Chon- 
dnu cntptM, or carrayet-n, or Irlth vioaa ; I^minaria ditfilata^ or mo- 
ginSa; Lamtnaria sacehartna; and Aiaria oKutenta, or bUuider- 
ioet. 

Basing bia reinarlis upon the analyses of Dr. Davy and Dr. Apjohn, 
I)r. LeCheby Bt&tes that sea>weeds. in a moduratoly dry condition, contain 
frotn 18 to 26 per cent, of water, 0^ to 1£ per oL-nt. of nil rugeiiousi matter, 
and, upon an average, about CO per cent, of starchy matter and sugar, 
(vegeublo mucilaj^ f) — a composition wtucb places lliem &monf]:st the 
most nutritious of vegciiibli? Hubatanocs. Ho urges the advisability of 
extending the use of ao valuable and abundant a stock of food, wbioh 
already enters largely into iba diet of soma of the coast inhabitants of 
Great Britain, Ireland, and the Continent. Before being cooked, titey 
require to be soaked in water to romove their saliito matter. They are 
then atewed in vratcr or milk until they beeomo tender and in ucti acinous. 
Somotim«s thov are pivkled, and eaten with pepper, vinegar, and oil, or 
with Inmon-JHice. The consumption of laver is ihougbl to be asetul in 
aorofulous afFeotioiw and glandular tuniont. 

Sea-weeds ara eaten by the Chinese, and a jelly is likewise made by 
them from the leaves ol/ucua (" Barrow's Travels in Chiua.^' pp. 551^). 

It may be mentioned here that certain varieties of T^ichen are oon- 
sumed as food. Captain Franklin and bia party, in their voya);c to the 
Polar Sea, subsisted principally, during a part of the vnar 1821 (wlien 
suffering great privations), on iLahens of the genua Qyrophora, which 
the Canadians tenn tripa ife roi'/ie. Under thia diet, however, the party 
became little more than skin and bones, and aft^r a time ib^ un)>alatablu 
wood became quite nauseous to all, and produced bowel couiptaiut aiuungst 
aoTsral (*' Franklin's Journey," p. 403). 

Cblest. — The common oelery (Apium ffrav«ol«ru} in a native of 
Britain, and in its wild state is known as tmailaffe, which growa freely by 
the sides of ditches and in marshy plsoca. In this atate it has a coarse, 
rank taste, and a peculiar ainelL By the proonss of cultivation whioli is 
now resorted to, and wbioh was introduced from India about a century 
atwl a half ago, it luaes its acrid nature, and becomes mild and sweet. The 
plan adopted is to earth it up as it sruws, and thus kcnp it white by ex- 
elusion from light, tbe tops of tbe learea only being allowed to appaar 
above the f^roimd. Several varieties of tbe plant are met with, ^ten 
raw, it must undoubtedly -be looked upon aa diBiault of digestion. It is 
fmiueiilly stowed, and is em^ojed also for ia(roduoin£ iow Boupa. 
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Sra-KaLK. — Tho Ses'lcalo { Cramha tnarittma) ttyrms n linrdy plant, 
vhioti eK>n-s oil the sea-abores oi rurious ]»rts o( Itriuin and tho Coiitt- 
nenU It hns iong been eaieii by the oominuti people, but wae nut onlti- 
T«l«(] in gitnlcn:* uatil the uifjht«RiiLh acnturjr. It in now brought to ■ 
hi;;h atata uf perfection, and is one of tlie most esteemed of vegetables. 
Properly ciolced, it is italicate, easy of dif^ostion, and iiutritioag. Lik« 
celery, it U blaixdind by cxnlunicin from lij^ht during it* growth, nnd un- 
less this is carefully attended to, tlie shoou acquire an acrid tut«. The 
Togetabio is but little known on the Continent. 

AiTTK^ROKK. — ^The green artichoke constitutes the flower-fa«ad of one 
of the ComjKfiilas, v'it., the Ci/nara vcoJytnit*, which inn iintivc of the 
Sonlb of Europe, and wan introduced into Knclaiid in l<Vi8. The flowor- 
hea.d ia jfuihi-rml before ifau flowers expand. Hie auwulunl bas«9 of the 
leafy ac&tos and the central duo (onn tho edible purtton, and lurniah a 
deUoato-tlaTourcd vegetable. 

The tenn efuxrd ia applied to the leaf^ttalks, which have been Uanohed 
by tying np th« Wvot and wrapping all of thcni ovur oxpccb the top*. 
In thia state the stalks are tender and vbtte, and are sometiines thus pre* 
pared for th« table. 

Tlio fleshy roooptade of the oarlioe thistle ( Carlit*a c<ntioK«n»}, a na- 
tive of Iba a>ulh of Europe, exooede that of tho artichoke in six« and is 
Said to vqua! it in flavor. 

The carUoon {('yiiara cardurtaUue} alw> yields bd odiblo article. The 
plant dosoly resemblee Ibo common artichoke Tliu thick, fh'shy loKves 
are blanched, and, when oookud, t»at« very inuuh like the artichoke. It 
is not much used in England, but is in ooasidorablo request on the Oonti> 
nent. 

AsPAEAQiTs. — The Anparagu* oj^nalu belongs to the lily tribe, and 
in ita wild state is a aea-coasl plant. It is a native of Europe, and IS 
now extensively oulttvatod as a garden vegetable, Tli« young shoots 
form tho j>urtion ihftt is eaten, and, by oultivation, theae have been 
greatly inerewted in size and altered from their orif^inal condition. Tliey 
are universally esteemed as a cboico and (k-liuati; vogetablv. They con- 
tain a special crvstaltizable principle, called tuparaijitit, which possesses 
diurutio pr(i[K?rIiP>i, and gives a peculiar odor to tho urine. 

Other vegetable products arosoractimos dressed and eaten in thcwnw 
way as asparagna. The flower-stalks, for instance, of tho (hmithoffoium 
pynn'iirvin arc used as atpamguii in aoroe parts of Glouceatershire, and 
sold in liath nnder the name of Prussian asparagas. The stalks of the 
tais^'y are likeivise sometimeH similarly oinployo(],an<) *1»o the leaf utalks 
and titid-tiba of tbe great whiu or sweet biet IBeKi cicia). The latter is 
denominatod btM chard. Tlie young shoota of one or two species of 
7^;pAa are eaten by the Cossacks like asparagus. The youug buds of 
hops are said to be acarouly inferior to uptngos in taste. 

Oxioif. — Ti)o onion i^AUtum eepa), like tbe asparagus, although differ 
ing so much from it in ita dietetic properties, belongs to Ihc lily tribe of 
plants. Ill Cfiiimon with, hut to a higher degree than, tb«t other mem- 
bers of tho allium apeciea, which includes als^i the garlic, ohiv«, shallot, 
at>d leok, it ooatains an acrid, volatile oil, which possesses strongly irri- 
tant sikI exeilant properties. Grown in Spain and olhnr warm pWea, 
tho anion i» milder and sweeter than when grvwa iu colder <wuflteis*_ 
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The chief uso of the onion reared in our own ^rdens is as a condiment 
or flavoHnc agent, whiUt tlio \*rgft onions imported from Spain kro suf- 
ficiently mild to be eKteii u an ordinary V6|^iable, and are stowed aod 
ruasted for ibe tsblc 

LrtTUtiK. — The garden lettuae {Zactttea Motiva), is a hardy ptajit, ol 
whtnti a. great iiambnr of v&rioties exist. It is »»p]»)»c<l to bo n native of 
Uie Kaat [ndii»i, but hu^bi^cn cultivated in Kurojie (rum « remote period 
of antiquity. Most of tbo lettuces gTOvra for use form one or other of 
two kinds — co* and cahhag*. The leaves of the formor are oblong and 
upright, and are tied lof^tber for the |)ur|)u»e of bvin){ bliuicbed; vthiUb 
tlioHe of the latter are rounder and of a more spreading eharooter, and at 
the same time grow nearer to the ground. 

The lettuce supplies 'a wbolesotne, digestible, coolin?, and agr^able 
•alad. It IK occasionollv made use of a» a boiled vegetable. It oonlainH 
a miik}- juice, eapeciafl/ when the plant has been allowed to run to 
flower, which possegses mild soporifio properties, and is collected and in- 
spissated, and used as a medicinal agent, under the ouno of tactttcartunt 
or Uittteo opium, 

Bkditk. — The endive (Cic/torium endivta) is a nativo of Chins or' 
Japan, and waa intnxluced into Europe in the year 1S4S. It b largely 
used oa « winter saind, but \a leas tender than lettuce, and has a deeidodly 
bitter taste. It is sometimes stowed and oaten as a cooked vegetable. 

OaiDAK. — The onmmon or garden cresii {I^ulium aativutn) is a native 
of the I'^Ht, but baa been cultivated in our gardoiiH since 1.H8. The 
young loaves are used as salad, and they possess a punifent and agreeable 
flavor. It ratiUn n* one of the priiinipal of tbo small salads, and a va- 
riety with curled leaves is espeoiolly eateomed. 

MtrsTARD. — ^Tho white mustard {Siru^u a^a) is a native of Britain, 
and grows in waxlc plaoes. It is sown in gardens, and forced under glass 
for the production of a small aalad, whioh, like areas, posseases an agree- 
able, pungent flavor. 

RarB.— The Rape ( Ifrastica mzpua) i> fre4]ucntly grown and used aa 
a BUbacitute for inuntard and creas. It is devoid, however, of the agree- 
■bla pungency wbicli belongs to these latter artieles. 

Watkr-cress. — The water-cress {\as(Nrtium offidruite) in a creei)ing 
plant, whieh gruvrs in sEuw-ruitning streams, and thrivu* best on a bottom 
of a*nd or gravel. It is a native of almost all parts of the world, and 
tomis a favorite and wholesome edible product, wliicli is seldom out of 
saason. There arc two varieties, the grocn and brown 

The young shoots of the common poke, or American grape (nytoUumt 
daeandra), arc eaten by the natives of America and the West ]ndte»Bx 
a regetable, and in Austria the plant is cultivated for ibe same purpose 
rBaird'aCyclo. Nat. Sei."). 

Tho leaves of the common daisy are uaed as a pot-horb m eomc cMiaii* 
tries ("BairdN Cydo. Nat. Sci.")! 

The Imvf'aof tho dandelion are caton aa a salad, and are little inferior 
to oadive <" For»jrtli*s Oictiouary o£ Diet"). 
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The Urge purple flowers of thu Abulihni eteuhntum (cAllod in Bruil. 
Bon^dodc ijiutt), an; dTi?ns<:d mid catvn nilli tbtir food \*y tiio itiliabitunls 
ol Wo de Janeiro (*' Baird's Cjdo. Nai. l^ci,"). 

The leaves of the LUhospermum tnaritiniwn, which belongs to tlie 
same tribo a« tho Korsge, uia grows on titn eea-cooat in coruin nonJicni 
p&rta of tlio United Kiiiedoiiii aro aiiid to liarc a iitronfr tASLo of oyaien. 
It U henoc sometimes calTed the " oyater-pUut " in Scotl&nd. 
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CccvHnKR. — The common cucumber {Cueumti sativus) is a nstirs of 
th« South of Asin, but liaa Io»K be«D cultivated in all civilized oouutries. 
It furnishes a tlt^shy fruit, ^bicb forms an cdiblo product. It is grown 
both in the open airand under glass, thv fruit varying in »hc, lomlvntv^*, 
niid flavor, ac-curdiiigly : that wliioh » forced or grovrn quiclcly jiuMUtMiiiij 
o.boicer qitaiitios than that which is grown slowly. 

Cucumber, in the raw State, must be looked upon as a cold anr| indi- 
piMtibln nrlitTlf'; and it is apt to diiag^rcc with losny. Stewed, it farmi a 
Iiglit and wholesome regetable. 

Yoanj? eucutnbers are pickled in rinegarand called gherkina. In this 
Mtato thny form an agrooablo mlisb at a meal, and >«rva to givo tost (or 
otfaer fouo. 

Vhobtarle Maarow. — Vegetable marrow constitute th« fruit of th« 
CuettrfrHo ovij'tfra, a piunt which is supposed to be only a variety of 
the pumpkin. It was introduced into Europe fiom the East Indies at the 
com RK^n com fill of tho proNuiit coiitury, and i* now ox(nn»iv«Iy cultivated 
ii) tlugUnd. It is drcMed in various wavs, and ita name is duHved from 
the softness of its fleshy Gubstanoo. ft fornriB a dclieate-flavored and 
easily discsl ibie vef^otablo, but, on acooutit of its highly succulent uaiarv, 
ita nutritive value is very low. 

The pumpkin {Cueurbila pqw), and melon-pumpkin, or souath (Cu- 
Cttr&Ua tneiopepo), are products of an allied nature to vegetable marrow, 
d are aomcliincs used aa food. 

ToUATo. — Tho tomato, or lore-apple {Holanum li/fopfrtiettm), is a 
native of South Amnrica, and was introduced into Europe in 1,'>&6. Tlia 
ripe fruit is used in various ways, and has an Bf^rwoahlo aeidulous taste. 
It is more, perhaps, as a relish, than for its niitritiro value, that it is use- 
ful, and its popularity lias rapidlv iocrcascd of late. In the unripe staia 
it is said to make an «xct>|lent pielcle. In America it is vcrv largely used, 
and is oaten raw as a salad, or after beings slewed; mid of late years an 
important industry has spnini^ up in that country, embraoitif; ibair pre< 
scryaliun by partial cooking and enclniuro in bemietically naled tina. 

A ▼arioty of the Setanvm tn4lonffe*ut, or ogg'pl^i't, yiMds a fruity 
product, known as the egff-appk, a^ierffine, or oriryaL This is of an 
elonjfated fonii and purple color. It is somewhat largely eaten on the 
Continent, and to snroo extent also in Rogland; but It is dry and spongy, 
aad devoid of tho ngreuable qualities l)i:loiiging to the tomato. In 
America it is a favorite ve^table, and is iLeie usually slicud and fried. 
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^^^^^^^^^^^ EaCOTiRRT FDNQL ^^B 

^^"^ The fungi «r« (ow vegelsble products, whiob are ob4r&cteriEe(l ohemi- ^M 
H ckllv by tbe lar^fc amount of iiitroffcTious matter they cocLaiD. In tbia ^M 
H r^>oct, inilcwd, th^y aro closely allied to animil nubstutices. On ths ^M 
H Continent & uuuviilcrablc aumbor of varivtiM iir« oonsuoietl, but in £ug- ^^H 
1 Utii), frum suspicion of tho possossioii of duigorouitprnpertioK, tho telooj^^H 
H tioii is reatriattiil mainly to tKrv«, via,, tlie miuhrooin, morti, and tn^la,^^^M 
H The follawinff is the cbamical composittou ut these, accorduig to tbo ^M 
^^^ atulyws of Payon: ^^H 

^^^ Composition of EdihU f\inffi (Ptyiui). ^^^| 
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^^^ UallnloM, dextrine, socchome mat- 1 
^^K tor, mAnnlto, and othor non-nitro- V 
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^^^ In tbo dried stato. musbrooms contain, Payon ttates, 53, morels 44» ^| 

■ wliite iruflloit 3C>, and black truffles 31 per ooiit. of uicrogououa inatt«r. ^M 

^^B HcsHBOOue.— Bolonginj; to the tnusbroom tribe is a lat^numberof H 
^^^ TariotiDS, many of wliioh aru nuitnblu for eating, whilst otbor pouea pgi- ^H 
H soiioua properties. The Agaricut canipatiris constitutca toe commoa ^^^| 
1 Mtible mushroom. It is found spnoEpng up spontaneously in oar [>*^^^^^| 
H tOTM during tho months of August, b«pt«mbvr, aiid October, and u aktr^^^^l 
H oultivatod in bcdi, and thence obtainable all the year round. It is a na< ^H 
H tire of tuost of tiiu t«inperai« regions of both hemispheres. It producea ^H 
1 a aprcadinj; filamcntoua or thrcaJ-liko underground structure, called tbe ^| 
H myc«iiuiii or spawn. From this, titllo tubors sprinj;, whivb rnpi'lly on- ^| 
H l<u'g«, and grow into a ittalk, bearing at its aummit a roundt^d head, which, ^H 
1 in a short time, expiand.s into a pilnua or cap. This, which forms tin ^| 
H ndiblo portion, constitutes the fruoti float ion, and presents upon its under- ^| 
H surface a number of parallel platoa or {fills, that bear (he sporulc* of th« ^| 

■ funtcus. ^1 
H Mushrooms ar« employed for flavoring', and as an o<Teastonat delieaoy, ^| 
1 rathvr than as a common article of foud. Alllioufth dilTicull of digestion, ^| 

■ and, therefore, not adapted for tho weak stomach, they may, neverih(>- ^| 
H len, be eonsumod by mo«t healthy persons withntit prorinf; hurifiil. ^^k 
H Sometimes, however, pn>bably from idiosynrrnsy on thi" part of the ludi* ^| 
H vidnal. they (five rite to more or less serious dprangemetit. Thny are ^| 
H eat«n in tho fresh slate, either broilod, baked, or stewod, and are also ^| 
1 preserred by pickling. Tiw younf; ur button mashrooms are used Cor tba ^| 
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Ifttter purpose Ketchup ^besidAs iMing made from the valnat) is pre- 
parod from their juice, uavorad with salt and aroni&tics. 

Tile rPK«itil>Iauou between muatirooma and their coinpHnion iioii-«dibI« 
g^wtlis — tuadstoolfl — U so close, that taistnJccs havu aoiuutinx:* onccD and 
Mfioiu <»>u&equeiioM resulted Irviu ib« wrung fuugua bi'ing «atea. It is 
nut easy to ^ive preoJBP rules that will serve Iq tlintutgaisU the wholesome 
from the poisonous product; but, &s affording eomc assistnncc, the follow- 
ing pajticulars beuriiig oii thu point may bv furiiioliod. MunhrooniB, wbeu 
youiv, arc like a small, round button, with the exterior of both the stalk 
itnd heftd while. Aa thev grow lurger, the ht^ad expands, a&suaiing a. 
flat or di^coidal shatjc, and the ^itls underucatb arc at first, of a pale Jlesb 
color, but afti'.rtvard bocoino dtirk brown or blackish. The- akin upon che 
lop of the cap or disc peels off vaaily. The liesb is white, compact, aod 
bruUe, not aoft and watery. Thev have aii agreeable odor, and grow, 
for the most part, in opon, closely /*d pastures — rarely in woods. Toad- 
stool*, oil tbv other hisiid, grow freely iii wvuds, or sUiidy, damp pittces. 
Ttiey hare, in general, an unpteajtaiit aitiell, and the gills are of a brown 
ootor. A auro teat, aays Dr. Christisou, indicatire of a poisonous fungus, 
ia an astringent, styptio taatCi and perhaps, aleo, a diBu^rui^able, but cer- 
tainly a pungent odor. Ha kmvx, alto, that moat fungi which bare a warty 
cap, aiKl mora especiiillv if fragmeuta of inembraue are seen adhering to 
their upper surfjtee, are poisonous. In the absence of practical know- 
ledge of the dilT«r«nt variiitir-jf, tbo golden ruin to ubcervi! is, to reject all 
kinds of fungi, which are dibagreeablv to stnell and taste — or stated ooii- 
vumtly, to select those only which possess the welt-kitcwu agr«eabl» 
aroma and lluvor of thocomtnon edible inushrc-om. The cf?«ott pro4ltM»d 
by the poisoiioua fungi are of a iiarootioo-avrid naiurn. The uAual symp- 
toms are pain or uneasiness in the Btomacfa, votDiitng, purging, a sense uf 
ooostrictioii in the throat, distress of breathing, giddinri^, Tninting, 
pros t ration, and stupor. Sometimes the brain symptoms predominate, and 
the sufferer is thrown into a stitto of eoma; at other times the effects are 
ohtcfly ntftnifestcd upon the alimentary canal, and syniptonis aitit^d to 
tltoio of cholera are obserred. Sometimes, also, (he effects have come on 
within a few minutus after the fungi hsro been eaten, whdst at other 
times tliey have been delayed (or several hours. Itecovcry has generally 
ooourred afutr a longer or shorter period, but a few instancas bav* been 
reoorded where a fatal lorinitiation lia,* been observed. Some penonii^ aa 
already mantioiied, are, througli idioayoorasy, iiijuriouHiy affeotod by the 
ordinary «dible tnushrooma, but the eSeots in sucb cases are usually eon- 
fined Lo vuinittiig, purging, and oolio. 

The active principle of the poisonous (un^i has recently been separ* 
atod from the Agarieut miucariut bv Seluaiedebcrg of Strasburg, and 
Darned by him mtitcarin, I-'rom the investigations oonduoted by its dis- 
coverer, it appears to have tho power of checking in a very striking man- 
Der the aotioit of the heart. Dr. louder Uruuton * has also foui>d that it 
oausee marked comraotion of the pulmonary vessels, and thereby dimio* 
uhea the flow of blood tbrou|ih the lungs to sucb an extoiil that the gen* 
vral art4>ries are brought to a nosrly empty condition. A further dis- 
covery, which promises to prove of praotioat impurtanoe, is that thesoolTeota 
of miiBcarin are in a very oomplete manner oouoteraeted by the active 
prinripln of belladonna. The mere«t trace of niiiscarin, it ts slated, will 
almost iastanuueously arrest the pulsations of the frog's heart, and Lbc 
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effect niW be pi^rmant^nt unless k little Atropine Ixt ftftnrward nntployAfl, 
wlifin the ptiiamioiis will be resamed. It remaiiiB to Im sueii wWtWr tKi^ 
ftdminist ration of belladonna, or tlie subcutaneous iiijectionof atropine will 
prove vfToetunl mm an niitidol« in caitoi) of muithrooin>po]iiQnin^. 

Altbougli fuiig'i cotislitute an ImporLant artictti <jf ititti of lar^ nuni- 
bera of people in Kraiice, Geriuuny, KuiutiB, ami Italy, ttie prajudit^e 
from miairusl in Bti^land isaucb that iicady all except thccoininon musli- 
room (As^artefU ramjifjitria) arc itcgloctoil. Kontiucs haa called tlicin 
"tho manna of the pour,'' aud ao larjfe in the ouiiaumption of fungi in 
Home, that the appointment of an oHicis.1 inapeotor was made in Il^'ti. 
1b Terra del Fuefjo. the inhabitants almoat live upon a species of mtialirooin 
lOj/Uitria Darttrinii) which (frown on the b^rk of the bcedi of that ooun- 
try; and in Australia, ninny njtecies of boletus are eaten by the natirea, 
one of them {Mylittug Auntralis) is oommonly known as Aostr&lian 
brtiad (" Baird'a t'vclo. of Nat. Soi."). 

Dr. Iladhain, in bis work on"Tli« Eiicul«nt FaogusM of Eng'land,** 
writes: "No country is perhaps richer in esculent fun^aeci tliau our 
own; we havo upward of thirty apeciea abounding in our woods. No 
markols nii<;ht tlierefore be better supplied than the English, and yet, 
England in the only country in Kurnpc whnre this important and navory 
fnod ia, from if^norauce or prejudice, left to perish ungat Inured." Dr. 
Badham's work (L847) contaiua descriptionB of twenty-nine speeies of 
Apiricn.t, three of nolMus, thre« of Poljporus, and many others. 

Attempts have Ixten made of late yesni to brvak through tho popular 
prejudioe airsiitsl ninnr apeoiea of edible fong-i, aitd the Kev. M. J. Berke- 
ley, the moat diiftingiiisbed mycolojfisl in Kngland, attended the Food 
CominitiRe of the Society of Arts ( VUfeJoitrtt. of the Soe, of Ar1», p, 467, 
May 15, ]B6^), to givtf infarmattun on the subjoot. 

The mcnibeni of tho Woolhope Naturalists' Field Club have paid special 
attention to the discovery of edible fun;;!, and on October <J, 186S, a 
meeting was arrmnged nt Hereford for the purpose of making a " Koray 
among the Funguses," A large number wer« collected, which were eaten 
at tho dinner that was given after the excursion. Amon;; these were tho 
^ttttiiina hejMliiyt, the liver fungus or vegetable beof-!(le«k, one speci- 
men of which was nearly two feet in diameter and weighed about tO or 
IS lbs., and the Affarieu* prunuitu or OfcW/ti, called vegetable sweet- 
bread. 

TiTK MoRKi. — The common morel {iforcKtlla etetdtnUi), though a na- 
tive of this country^ is usually imported for use from the OonlinenL It 
is kept in a dried slate, and sold at Italian wartliousus, and by the her- 
baliata at Oovent Garden. In the fresh state it eonsiats of a hollow stem 
and rounded head continuous with each other. It enters as a flavoring in- 
gradient into some made dishes, and is sonietiines also atewod and eatan 
separately, like the mushroom. i 

TntrvrLXs. — The truflle fonits a subtertaneous fungus, whioli never ap- 
pears above tho surface. It grows in light, dry soils, and is found in 
MventI parts of England: more especially on the Downs of Wiltshire, 
Hampshire, and Kent. Jt is more plentiful in France, and there aequirea 
a larger size and choicer fiaror The most esteemed, on account of the 
richness of their aroma, are those which src obtained from the oak fonsta 
of Perigord. There are three varieties: the black, white, and red or vi* 
let. Tbe Utter is rare, and of the two former the black is held in by far 
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tbo tiigh«r r«pnto. The whito, indeed, is considered ot oompATtttiv«\y 
little value. i*u l)« in purfcotioti, truffles should be quite fn»)), inudi ol 
tlioir aroma being lost by keopinp. Thn bUek truffl« ia nodulated on the 
iurfaco, and, as mot with in tae mArU«t, vuries in size from that of a fil- 
bert or plum to that uf the fist. InteniB.llj', it ia iriBrMod with vb)t«, 
fiIam«iiioui streaks, vhich hav« bcoo regarded as con«tituting a sort of 
mycelium. 

As ibt^y do not appear above the surface, there is nothing to indicat* 
the localitv uf thuir g^rovrth, but their odor leads to tlioir being sc«iit«d 
out b)- animals employed for the purpose. In Gnglaitd, doga arc trained 
for this n-ork. Tbej scratch and baric over tbo spot where the trufBes 
grow, ntid tlicn rii<<n dig them out. Iti France, pigs are uned in the same 
wa)'. This animal appears to be very fond of tiicm, and on dittcovcring 
their situation turns up the ground with iu snnut in acarch of them. 

Truffles are considered, partioulartv on the Coutirietit, an article of 
tiie grsatest deltcaoy. Their firm and toughish consistence renders tlicm 
indigestible, hut they are «*tcemed for the sake of their pecaliar aroma. 
WhiUt being seldom eaten alone, they are often uaed as a atnfling, and 
form also a frequent ingredient of made diahea, beaides beJtig employed 
to flavor gravies and sauces. 



The term fniit, in botanical language, signifies the seed, with ita eiir- 
roundiiig ntructums, in progress to or arrived nt maturity. In a popular 
and dietetic sense it bus a more limited signification, and refers in a gene- 
ral way only to such product when used in the manner' of a dessert. Bo* 
tanioallr, wheal, peas, beans, etc, constitute fruits, but popularly the term 
is ro)itricte<t to articlm like apples, pears, pliima, grapes, etc 

Fruits eocmiiit of two parts — the aeej, and what is teclinieally oalUd 
the pericarp. The latter comprises that which surrounds the seed, aud it 
eompo*cd of the tpifitrp, the external intep^nmont or skin; the endacarp 
or pHtamtn, the inner coat or shell; and llio mirroearp or meaocarp, tho 
intermediate part, which generally possesnea a more or less tlcshy consist* 
enc«. It is tlio aarcocarp which lomu the edible succulent portion of the 
fruiu 

The flower, and thence tho fruit, is formed from modifications of the 
leaf, and in an early stage the fruit ia yrv^n, and exhibits much thu same 
chemical oompoaition and general comportment aa tbe leaf. It is only a« 
maturity advanoes that ita special oharaotcriitios beeoiae developed. At 
firat, like oiImt green parla of the plant, it 8bsoi4>8 and docompOMM th* 
oarbonio ncid ot the atmoaphero under tbe inflncnco of light, liberatiog 
oxygen and aiuimilating the esrbon. During ita progreas, it inereasea 
fnore or loss rapidly in bulk and weight; and, as it approaclies maturity, 
it loses its green color, beoomes brown, yellow, or rod, and no long'-r acta 
on the air like tl>e Uiavoa, but, on tbe contrary, absorbs oxygen aud gives 
out carbonic acid. At this process advances, some of toe proximat« 
principles entitatnml in tJte unnpe frail, particularly the vegetable acids 
sikI tannin, in part disappear, apparently by oxidation, and, thus, it be- 
oORics lose Kour and astringent. At the samo time the starch undergoes 
Irsiisforroat ion into sugar, and the insoluble pectose into pectin and 
other soltibitt Aubstanoea of allied oomfwailion and hat'ing more or less of 
» gelaliiHKU character. Tlie fruit ia ibis way arhvci at a state of pet- 
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fMtion tor eating. Oxidation, liowoTer, Btill ftdvanoefl, and now tbe 
sugar and reinaiuiog acid beooine destroyed, giving rise to tbe loss of 
flavor which occurs aftor the full ripened staUt lias born Httainod and 
deterioratiuu bas >ct in. Firially if tho changus mrv allowed to punue 
their ordinary oourse, tho pericarp underffoes decay and the seed is set 
frM. 

The affrecable taste of fruits partly depends on tho aroma, and partly 
on tbe existenR<! of a dii« rektion btttwtcn tkn aoid, sugar, gum, Mctin. 
etc., and lilcewiso the amotiiit of waU-r and the soluble and it»oluble con- 
Btiluenls. Iiuscious fruits like tho peach, greengage, aud mulberry, nhich 
Neoin to mell in tho mouth, coutaii) a very iiirg« proportion of soluble aub- 
stanccs. A du« proportion of gum, pcotiii, and other gvlaliaout aab- 
staiicea, servos lo masic tho taste of ihc free acid, if present in a «orm- 
what lurge proportion as compared with tbe augnr. Such is the case 
with tho poach, apricot, and grccngisgo, whiah contain but a small amount 
of suc^ar as uumpuntil with iho frou acid, but a large proportion of gum 
and pcctoiia ftul>8tant:(?s. Tim sour taste of c^trUtin b«rry fruilx, as tbo 
currant niitl gooaeborry, arises from the prettenne of a considerable quan- 
tUy of free acid, with only a smalt amount of guin and p««lin to disguise 
it. By cultivutiui), the proportion of sugar may bo increased in CraitSt 
as is instanced by the di^entnce existing U'tweori the wild and cultivated 
strawberry and raspberry {" Watts' nictionary of Chcminlry," Art, Fruit). 

Kruit forms an agrcoablo and refreshing kind of food, and, eaten in 
mo^lorato (jiiantity, oxartii n favorable intluence as an article of diet. Its 
proportion of nit rugeooua matter is too low, and of wati-r too high, toal> 
low it to poeaoss much nutritive value. It is obieAy of aervii^e, I'wking at 
the actual material afforded, for the carbohydrates, vegetable acids, and 
salts it oontnins. It enjoys in a high degree tho power of counteracting 
tbe unhealthy stat« fouiul to be itidueed by too close restriction to driod 
and salted provisions. The preserved juii^e acts iii thia way equally aa 
well as the frenh fruit, and the juice of certain fruits — tho lemon and 
hme, for instance — as is wull-kiiown, is speoially and largely usod for its 
antiaoorbtitic cfTic&cy. 

Whilst udvaiiin^cous when consumed in moderato quaniicr, fruit, on 
the othor hand, prove* injurious if eaten in excess. Of a liighly suc- 
culent nature, atid coiitaining free acids nnil princtpleii prune to undergo 
change, it is nut, when ingested out of due proportion to other food, to 
act as a disturbing element, and excite derangement ol tho alimentary 
canaL This is p;Lrtiaularly likely to occur if eaten either in the nnripc 
or orer-ripe state: in the former case, from the quantity of acid present; 
ID th« latter, from its strong tendency to ferment and decompose within 
tbe digestive tract. Tho prevalence of stomach and bowel disorders, 
QOttciMible during the height of the fruit season, affords proof of the in- 
con veniunci>B that the too free use of fruit may give rise to. 

Tbo effect of fruit is to diminish the acidity of tho urine. Tho alka- 
line Tcg«^lflb!e saliM which it contains become decomposed in the system, 
and ounverlvd into the carbonate of the alWnli, which passes off with tbe 
urino. By virtue of this result, the employment of fruit is calculated to 
provo advantageous in gout and other cases where tho urine shows a ten- 
dency to throw down a deposit of lithio aoid. 

Id the following description of fruits no strict classification will be 
attempted. There are some fruits, however, that admit of being con- 
veniently grouped together, and these will be made to follow coub other. 
The potnactoia group, for instance, forms a natural ajsetubbigo, and iii> 
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dudes the Apple, pe&r, quince, etc The orange or cUron croup inotu<tAS, 
besides the oranj^ a.ii(l oitron, tlia lemon, lime, Hbttddook, xiid pumclo. 
Drupactoaa fruiu sm those profided with a hard stone, surrounded by a 
llesliy pu'pi such sa tlie plum, peftoh, cherry, olive, date, cic. Kiuits oi 
the baci-aUi or (crry kind comprlBu the grapo, i;uos<.-bciry, currant, crMi- 
beir;, barbern,', and others. 8irawberri«^ raspberrioti, bine k bit rrii>R, and 
mulberries, akhoujjli in name compounded of the word berrj-, couHtitute a 
fruit of quite • diSuronl nature. J 

Tub Apple. — The appU {Pyrus rnalus), of which tliere arp now Terj 
numerous varieties, is derireU by culttralion froin the wild rrah, a natir« 
of Britain and other p&rLs of Europe. The sniallrst niipli^R gmw in Si- 
bcris, and the largest in America, whoro mauy new varirtivs have ori^- 
natod, and the fniit has attained its hif^huit pcrfeciinn. Tlioir Newtowa < 
pippin is coiisiflcred by tht> Ani«rioana to stand at t]ie head of all apples, 
native or foreign. 

The apple forms one of th« moat naeful and plentiful of British 
fruits. It ts inttoduced into tarts and puddings, benidcM being employed 
at the dViaert-tahle and made into ssuoe, preserve, and jeilj. It also fur* 
niiihua lli« fermented beverage called cider. Verjuice is the feimenKd 
juioo of the crab-apple. 

In a raw state the apple must not bo looked upon a* ««»y of dig«** 
tion. In a cooked state, huwevt^r, it is light aud digi^Biihlt!. Ituaated 
apples exert a slightly laxative action, and an oftun employed as so 
agreeable means uf overcoming habitual constipation. 

L^rge quBiitilica of applet arc drind and flattened in America and 
Normaudj, producing what are known as " biffins " and " Normandy pip* 
piru." Inese are prepared (or use by stewing. 

GompotUion of Appk» (Fresenioa): 

Soluble Mattsb — WhitodwMrt. 

Sugar, 7.68 . 

Free acid (reduced to equivalent in tnalio acid), . 1.04 I 

AlbuminouH eubtttances, 0.3S I 

Pectoua substances, etc., ....... S.79 1 

Ash, 0.44 

Insolvblb Hattkb — I 

Seeds, 0.38 1 

Skins, etc 1.43 I 

Tectose 1.16 1 

lAA/nmiiueMt»natt0rtti«iiia)abtml^tagk«»), [O.OSl I 

Watxi, 85.04 

100.00 

Tir» PiAK. — The pear ( lyna fommvnis), like the apple, is indigen- 
ous to this country, but the wild pear ia a very instgoificanC fruit. It 
floorisbos in a warm, mnist atmosphpro, and Jersey is coniiidcrcd to be 
tha mo»t favorable sttuation for its Ki^wth in all Kurope. There is a 
larger number of the varieties of the pear than of the apple. The jar- 
gonelle, bergamot, and Iteurre fomi three nf (he inosl highly esteemed va* 
fioties. The fruit iscbtefljr used (or dessert, but is also stewed and tnadn i 
iato eompote sod marsiaUcU, Pwry is obtaiocd from the fermeiiled j 
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juice, Th« bott nrictics of pvnr form k very choico and dclicato fruit, 
nnd wlioii in proper condition fur oating;, it is sofi and more dig«i)tibl« 
th»n tlio apple. HsrJ pe«r» to bo reuderod wKoloaome, require to be 
subjected to cooking. 



Compontton t^ Peara (Freaeniu*). 

SoLcnLE Mattor — -. " ^ 

Sug«r. . . . . . . ... 7.000 7.940 

Free acid (roduccd to fK|iiivaI<iiit in malto aoid), . O.UT-i trace 

Albuminous suliaUiioftH 0.200 0.237 

Pcotoua suhslaticea, eU., S.'^l 4.409 

Ash O.^S5 (i.Vi\ 

Iy»OLCBt.B M.VTTBB — 

Seeds, 0.390 » -,,0 

Sltins. ctij. 8. ■120 \ "■■''' 

Peoto»«- 1.340 O.CM 

lAtli/tina imotuile natter indudtd in wfighugiftn], . 10.0001 [0.0491 

W&TBtt, 8.1.9^0 8.3.007 

100.000 100.000 

Tiix QoiNcx.— The quince {Pj/ru» try^nia or Cydonia vtttgarit) was 
cultimted by the ancigrl Gr«ok» and Romanit, and i* now ^rown through- 
out toinperato climatr*. Thu fruit, whiuh, like tlio applu siid pear, be* 
loiigs to the pomacooua f^roup, is in noma rarieliMi gioboiii^, in oth«rs poar» 
shaped, and has a rich yellow or orange color, with an agreeable odor 
taken singly, but a strong, disagreeable unoll wfiim slowed away together 
in (|iinTit!ty. In Persia it ripens so as to bo eatable in n rnv slate, but in 
Muropi* it tiisvcr ripens sullioiuntly to nllow of its iK^iiifj tiaU-n previous to 
being cooked. It is stewud with su^rar, and frequently add^d to apple- 
tarte, tho flavor of which it greatly improve*, it aUo fiirniBJiea an ex- 
eelletit marmalade — a preserve which tslces its name from the Portugese 
word for quinoc, marmfJo. The seeds are employed for the mucilage 
they yield. 

Till MxiujiR. — ^The medlar (,Me*pitttB ffermamca) is a native of 
rarioiis parts of Europe, and grows wild in (irr-al Britaia. Thu fmit, 
whioh is only eaten when its tough pulp has beeomo soft by inoipiont 
decay, has a very pecidiar Havor. 

Tb« SKkTioB. — The service {/^rwa domr^iea or Sorbtu dom^i^ti) is 
a native of Italy, Connaiiy, and France, and has been found wild ia Eng- 
land. The fruit has a peculiar acid llavor. U rptguin^s, like the medlar, 
Id be kept until it is over-ripe. It is not much eaten in England, as it is 
cmaidered iaferior to tiie medlar. 

Tna OoAKOB. — The common or sweet orange ( tV/riw a'franiium) is 
supposed to be a natire of tho Eastern and (Antral parts of Asia, ft does 
not appear to hare been known to the Greeks and Romans, and was 
probaCMy iatroduood into Italy in tho fourteenth oonturv, above a thou. 
Kind vears after the citron. 

Tfic orange is one of the most useful and agreeable of common fruita. 

la 
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It 18 «xccedin);ly grateful and rc[r«sbiiig to the palate, and in the ripe 
8lBt« is BO littla likely to oocaaion disorder as to he admissihle under Al- 
most «Tory conditioD both of sickni?s8 snd of hcnlih. 

Several varietiHH of uraiigv e:ii»t. Ttiu fDlluwing ara the chief en- 
countered ill ordiuary use. The Portug»l or Liebuii omngc, which is 
characterized by the thickness of its rind, is tho loost ooniiooa of all. 
The China orBii;;e, which is said to haw bvun brou(;hl by the rorLitcucie 
from Cliiiio, haa given nae to tho St. MichuoPs an a hub-varioty, and LliU U 
one of the most bighljr esteemed on account of itsawoel and ahundBiit juice. 
Its rind is smooth and thin. The Maltese or htood-flrang:c iit rcmnrVablR 
for the blood>Tod color of its pulp. The Tangerine oratige i» miiall and 
flat, and valued ohii-tly fur the aroma belonffiti^ to it. The peel, particu- 
larly! >a chnr^d nith a lurgr cjuaiitity at volatile oil loilgea in round or 
vesicular rcvuptuc^les, eiiuily disceniiblu Lcnealli the outer aurfnce. The 
9gg orsnge is known by its oval shane. The Majorca orange is BCedleu. 

Tho sweet orange is [iretry largely need by the cook and confectioDer^ 
an well as being consumed as a frcth fruit. 

The iSevilU or liUl^ orange {(-itrtit vulg/jrin) i« ohnmotpriired bv its 
taste and the amount of aroin&tio volatile oil coulaiueil in ils Hud. It is 
too bitter to be agreeable for catinfi in the raw state, hut forms tho best 
kind of orange for making wine and marmalade, and, for thc«e i)urpO»M 
it is extensively employed. The rind is used for its aroinatio bit-temen 
as a stomachic and tonic, and also simply as a flavoring agent. Tb« 
flavor of C'umyoa is derived from it. The bpst oranp'-llowor water is 
distilled from the flowers of this variety of tho orange tree. 

TnK Lituny. — The lemnn { Citrus limonium) is a native of tlift North 
of India. 'Hie fruit is oblong, wrinkled or furrowed, and of a pale yollovr 
color. In the common variety tb« pnlp is very acid, but in the variety 
called the swnet h-nion the juice is sweet. 

Lenioiianre exicnsivcly used to give flavor to many artioleaof food. 
The juioe possesses valuable anti-scorbutio properties, and made into 
lemonade oonsliiates one of tho most popular of refrcfhitip bcveragoit. 
The rind contains a volatile oil and bitter principle which mtdent it use- 
ful OS an aromatic and atomachio. In a candied state it is employed as a 
dessert and in confectionery. The fruit ia oocsstonsUy made into wine 
in the same way as the orange. 

The CrvBOK. — The fruit of the citron tree ( Citrtu m«Jica) is Urmr 
and leas succulent thaa the lemon, and of a strongly acid taste. Tlie 
peel is very thick and the surface warty and furrowed. The eitroD is not 
suitable for estinj^ in tli« nstural sLntv. Its jiii<<o mixcfi wtlh water and 
sweetened forma an excellent refrigerant and antiscorbulio drink. Its 
peel is candied iti the same way as that of the orange and lemon. 

Tub Ijuk, — ^The oommon lime {Citruu Qctda) is a native of India and 
China, hut has long been cultivalea in the Went Indies and the ^^ouib of 
Kurnpe. The fruit ia similar to tho lemon, but smaller in size. It has a 
thin rind and an extremely ac^id jutco, which i» largely used for its anti- 
sDorbntie virtue. The sweet lime ( Citna Umrfta) is a variety cultivated 
in tlio South of Kurope, which has a pulp of a less acid nature. 

TuK SuAOtKtCK. — The fruit of the shaddock {Cilrvs dtwtimwa) is 
large, ami fmm t)ie ihii-kness of its skin will keep longer on sea voyage* 
than any of tho other species «f citriU. The pulp is of s mixed red and 
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ythiUi color and h&a a moderately ftoid tute. It forma a pleaaaut re- 
fr«iiltiii^ fruit and ie frequ«utly tnad« into a preaenre. 

Tint PoMBl-o. — Tho pomeio or pompelmoose ( Oitna pomp^moot) 
cloMljr reBembles the shaddock, o( which it is someiimM regardod as avs- 
rielT. Its tlftvor is plo«.inrit knd approuohc* thnt of tita oraiigo. It ia tbia 
Iruit which Ih sometimes suiij in the ijondon shops aa tbe " forbiddea fruiu" 

Thb PoMEGitANATK, — TTw pomopTitnal* (Putiira ffranafu) liai been 
cultivated in Asia rrom anciunt tiiiiva, and lia« long be«ii naCuralieed in 
tho South of Europe. Tbu fruit in of abuut tbe bImi of a Ui^ oraUff«, 
and potts«88t?-s a thick lenthory rind of a fino ^Idcn voUow color with a 
toay tiagt on one aide. The ctiiilral part is cunipoiiid uF cells fillod with 
numerous seeds, each of wliicK ■» surr<>un<l(i(i with pulp and scpimitely 
«ncIos»l ill a thin invml^mne. The pulp has n sweetiah, Btjrpttc, and 
slightly bitter taatc. The rind is much more strongly BfitriDji«nt, and is 
soDielinies used in medicine on aceount of this ptuportj- The fruit is 
slao Mmetiines employed Cor its refrigerant and mildly astringent qualities. 

Tas Plum. — Tb« commou plum {lyunut 4ome«tira) n supposed to 
be a native of Asia Minor, but it has lon^ been naturalised in England. 
Tho wild sloe [J'runmi rjtitiotM) which is fnund rrowing in hedge*, forms 
tbe parent of tlie plum. Kmiii this ia first donvi-d the bulluL-e f^/'runtu 
intititia), and from the butlace, afterward the plnrn. Tho vonetiea of 
the pinm are nuinerous. They range in quality from a dolioious dos9ort 
fruit to one fit only for tarU and preserves. 

Tbe JMiaeon or Onniuceim plum is so eallod from being dorirod 
originally from IJamascus, The iirvrfigaye, which is known iti France 
aa the litine Claude, may bo looked ii]H)n for sweetness and riohness of 
flavor as the choicest Icitid of plum. The purple gsgo i* a now variety 
lately iatroduoed by the French under the name of lieint CUtuUe vkfUttt. 

ComjaotUton o/ Jtumt (Presemua). 



BocinuJt UuTZB — 

SnRw. 

Free acid (redncM to eqoiva- ) 
lont in malio aoiil). . ( 
Alburn in DOS snbHtMU'os, . . 
Peotoos anlnitaiicoH, etc., . . 
Aah, 

Seeds, 

8ldiUw«to., 

Peetoae. 

[AMh/hom intoltdit matUr Im- 
tiiami in wtishu ^fem], . 

Wam, 



eoomoii 



8.SU 

0.58ii 

0.197 
6.772 
O.5T0 

6.780 
0.17«l 

1,060 ( 

[o.oes) 



10O.O00 



Dnfetriuk- 
nri. 



2.asa 

1.331 

0.4!W 
C.8.M 

atu8 

8.839 
1.020 

[0.0831 

8G.288 



10O.O0O 



Ootnvon 



6.793 

agsa 

0.7B6 
0i784 



a54rt 

J 1.91W 

lOOMl 
81.030 



Omnvwr. 
iMwaiw^ 



8.-MS 

ft870 

0.401 

11.074 
0.3IW 

a.«a 

i-itM 

0,2iS 

laosTi 

79.720 



100.000 < 100.000 
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Largft qiiftntiti«s of plums tra importoii ftnd nonKucn«d nx ft dried | 
fruit. The comiiioner kiud are known hy the name i>( IVunct, til* 
choicer kinds by that of fVench pltims. 

Plums KTu more apt than most other fruits 1o produce diwrdor of tho 
Uovr«lti, iitt«uded with gr'nilag atid diarrha-a, aiid should, therefore, only 
be Bat«Q in iiioderat« quantity. In botii iha unripe and over-ripe state 
tfaej must b« regarded as decidedly unwliolesome. Cooking renders 
tliem Icsa object! u nab if. Some kiinln possess to marked an aHlrinj^nc^ 
u soarcely to be eatable tn a raw stale. Prunca ar« often used for their ' 
Laxative effect b^ pen»ons suffering from h&bitual constipation. 

TiiK Chbs&t. — The common cherry {Cera&u ^vraftna) i« MippoMd 
to tiavc boca a nutive of Syria and other ports of Wcstvrn Asia. Tlte 
rarieties differ greatly in color. The pale, sweet, Gmt-Heshed Jiigamotti 
forms tho cherry ruost eet««!med for dessert. The d&rk -skinned wrpreffo* 
constitutes iho favorite for making preacrrcs and for cherry brandy. 

Clierries, liko plums, reauire to b« Mten in modoration, on account of 
their tendeiMT to disorder the bowels. In the unripe and unsound state 
tboy are pamcularly apt to do so. 

Kirchwa*»er is the nitme of a liqueur obtained from cliArrioi. Marat- 
vAtno, a swec^tcr and nvoro agroeable liqueur, is also prupsred from a deli- 
cately flsvored raiiety of cherry grown in Dalmatia, and called marasca or 
manwquin. I 

Id apoaking of cherries, it may be nicntionod that serious results bare 
•omotimea arisen from tho stoiiGH having been awallowed. Tiiese, like 
the stooee of other fruits, arc liable, it swalluwed, to become impacted in 
the alimentary canal, and thence to occasion inflainination and its conso- , 
queneei, 

Compomtitm nf Cherriea (FreseniitB). 



HoursLi Hat 

Bogw. .- , - 

Vtaa acid fredaeod to eqnira- 1 
lent in malic acid), . . ' 
Albaniinons snlNttanceei 
Peototu snbstaaoes. eta, 
A4h 



lfom»u Uativs— 

Seeds, .... 
Skiiu, etc, . . 
Peotoaa, 



\Ath from fnsofuMr mnttnr fn- 1 

W*t«M, 



»mmt.lUbl 



18.110 

0.861 

0.908 1 
3.388} 

aooo 

6.4M 

a460 
1.460 

laoeoi 

7e.S70 
100.000 



VsirlcW 

kMrt. 
mbr 100. 



8.R68 
0.961 

8.609 
0J89 

8.U4 

0.46*. 
0.401 



10.700 

0.«» 

) 1.010 
) 0.670 

0.600 

S.TSO 
0.8«S 
D.IJM 



[0.070) (0.0781 



81.908 



79.700 



100.000 lOOiOOO 

I 



8.772 

1-277 

0.825 
1.831 
0i&65 

S.183 
0.M8 
0.346 

10.0671 
80.404 



100.000 



Th« Pkach. — The peacli (Amyffdattu persica) is a nattre of Per^a 
and the North of India, and is now oultirated in all temporaie climates. 
it tJiriTeB very (rceW and produces most plentifully in the L'nitcd States. 
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The peach forms on« of tb« ohoioest snd m<xt liudoas of fniitk. Tbc 
ikin is downy or vulvety, and its color v&riss from a dirk reddiih violet 
tKrniigh many »)iiidck of criin»oii, pocn, ur yeHovi, u> ibe l>«auliful ole&r 
white of thi! Aaieric»n siiuw pe«c)i. Tha ixnnposition shows that tbc 
peanb is not&bie for the stn&U qtuntitjr of g&cohariue mallur it contains in 
comparison wiih the other kiads of edible fniita. 



Co»tpo»UU>n <^ PtacAs4 (Frc*oni»a). 

SoLiritLB MattkR — * t>MC« Dutch. Similar Tario^. 

gugar. ].680 1.&65 

Free acid (reduced to equivalent iamalioacid), 0.612 0.734 

Albuminous Bub«taaooa, .... 0.463) Tl OSS 

Peoloin! tmbstancAB, etc. 6.313 ) a»-w>o 

A»h. 0.-123 0,918 

Ihsoutbls Mams 
Seeds, . . 4.629 6.764 

?'''""'«**-' 1 0.991 2.420 

Pectoso, \ 

lAthfiumituobiiUmalUrinitwiidtn MtghUgiMn], [ft042I t0.163} 

Watsii, 84.fl90 7C.546 

100.000 JO0.0OO 

TBb NBcraBntB. — ^The nectarine constitutos merely a variety of the 
pMeh, probably produced by cultivation. It has beon sometimea found 

Cwiat^ on pt^adi truus, and the Bonton iicoUiriiie, which forms the fincat 
d known, was produced originally from a p«acti-stone. It differt from 
the peach in having; a smooth aod wax-like skin, and being of sniaUer siae. 

Tub Omtr, — The oiiv«>-tre(j (fMea IiuropiBa) ■» tuppoaad to be orin> 
nally a uativu of Greece, but it lias Iuuk Ix-eii naturalixed iu Franc«, Italy, 
and Spain. Tho fruit ui tba ripeatate is black, uud its tlGshr part abounaa 
in oil, which is exprMsed and used with at a* HaloxJ oil and tar^^vly on th« 
Contiueiit fur cooking'. The ri[>e fruit is also sometiines eaten abroad, 
but it baa a strong and, most persona would consider, a disagreeable 
ta«t«, 

Tbo ollvea imported into this country bavo been gnthcrod grcvn and 
soaked, first in nlroiig lye and then in fresh water, to remove their rough 
and bitter tasto before being preserved in a solution of salt. Frenoli, 
Spaniob, and IiaUan olirca are importiid. Tbo Spanish are much larger, 
and more bittnr, rich, and oily than t)ic others. Olives enttr into the 
oonsiitucioD of various dislieii, are somtrtinies utied to atitnuUte the appe> 
tito at tho commonoQincnt of dinner, and also eaton at dessert as a n-liah 
and to oleanao tho palatu for the oujoymeiit of wino. 

Tub Datk. — The date is derived from the Phamis dattyHfera, tba 
dat« palm or palm tree of Scripture, a native of Africa and part« of Asia, 
and now brought into cultivation in the South of Europe. Thi' tree bears 
its fruit in bundtett which wuij^h from iwciiiy to twenty-five poundti. 

Dat«s, both fresh and dried, form the chief food of the Arab*. Uak^s 
of dates, pounded and kneaded together into a solid mass, constitute also 
the store of food, oailed tlto " br«ad of tbo desert," provided for African 
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earavaos on tL«ir journey througli (he S&Kars. Tlie fruit ia of » dnipa- 
Goous ti&tura, and tiiv Qvahy part contains, according to tho ao&ljrsis of 
Hvinncli, 58 per cent, of sugar, tceompaniud l>y pcotio, gum, etc. 

The Afkicot. — ^1'be apricot (/Vuntu armeniaea) is a native of Arme- 
nia, and was introduced into ICngland in tLe time- of Il<.Miry the EijiflitEi. 
A good apricot, whvii pcrf«<illy rip«, is an ifxcvlU-iit fruit, but when of 
inferior cjualit^ it eats dry and insipid. IJnteas quite ripe it is apt to 
prciT« laxative, and should not be oaten hy delicate persoim. In tkv coolce 
atatfi it i« more easy of digcstioii, and gracn apricots ato oftoii used fta 
tarts. It makes one of the mo^t highly u«tcvinvtl of prvsorves. The ker. 
nela of some are aweet, of others bitter. Fioiu the Litter kind, Urn d« 
Koj/aax is distilled ia Fnoce. 

Composition of Apricots (Fresemus). 



Bounm Uattxh — 

6ug«r, . 

Fnw acid (redooed to equivalent in malio I 

si-'iJi. ( 

AlbniuinonM unhstancea, 

Pectooa subatanoea, etc 

Aalt, 



IxaoLtiuLx Matikk — 

SMdi, 

Skills, ale, 

PwtOM, 

[Ath /torn inaaiubia nallar inctuJed 
weiffhuptwm}, 

Water. 



:"i 



Fine, rutv 

Imrge. 



1.140 

0.832 
C.929 

o.a» 

4.300 
a967 
0.148 

[0.0711 

M.9Gn 



100.000 






LMl 

0.766 

0.860 
9i988 

0.7M 



8.316 
aH4 

1-002 

[aio4j 

83.115 



I0O;OI>0 



Biu,dl. 



2.T96 
1.608 
0.411 

0;7jt3 

S.41S 
l.»d 

0.750 

E0.060i 

B3.532 



100.000 



Thk Grape. — The grape-vine ( flfu vinifera) is iiidtgcnous in tba 
East, but was introduced into the South of Kurope at a very early period. 
It produces fruit in thu form of a f^lobular or oval borry with a smoolbl 
tkin. The color of the fruit is very various, from white, yellow, smhar,- 
green, and red, to black. More than 1,&00 varieties are described in works 
oa the oulturo of ih« plant. 

In England th« summer ia not long and warm enough to thoroaglily 
ripen the fruit in the open air, hut some of the fUie«t grapes produoed 
are gronn in the hot-bousca of Great Britain. 

The grape is one of tho most utrtul atid highly t^toomod of fruits.i 
The skin snd seeds are indigestible and should be rejected, but the juicj 
pulp possesses whotesome, nutritious, snd refrigerant properties, and ma] 
naually be safely taken by the inralid. If eat«ii frt-ely, llie fruit exerts a 
dioretio and laiatiTo notion. Besides bcinj; useful as a fresh fruit, it is 
driad and imported under the form of ratains and currants, and, as is 
well known, funit»bes the ehoioeat of wines and spirila. 

Tbe juice of ripe grapes, aocordiog to the analyses of Proust and 
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B^rard, coDt&ina a omiaiderable quantity ot gnpe-Hif;nr, viimII qiumtitica 
of a glutinous substance and of exiraotiT« mauvr, hiuirtnttt! of potash, 
lAitraie of liiiji», n little laolio acid, aud oibw iiigrediouis suspended or 
dicsotved id water. 



Con\potUion of QraptM (Fr«s«nius). 

SOLUDLB MaTTKB — \naH» nj^j. (ijult* rip*), 

SHg»r, 13.780 10.680 

Free acid (reduced to equIvftUut in maJio acid), l.OSO 0.820 

Albaminouasubsuiicvs, . • . . . 0.d33 0.^% 

Puclous aubstanocs, etc., .... 0.408 OJS20 

Aab, 0.3CO 0.377 

InsoLtrvLK Matthk — 

Sj :::::::( ^-^^^ 1.770 

Peotoae O.Ml 0.750 

i,Allifioi»iiueluiUtnatt4rinciud(dm wtighU gitml, . [0.1171 [0.077J 

Wateh, 79.9»7 84.870 

100.000 100.000 

Tlie amount of sugar vanea considerably In different kinds of grape. 
In Freseniiu' analysia of vnry ripe Oppenbeim fffapea it amounted to 
13.62 por cont.; ovor-ripc Opponhdim, 15.14 per cent.; rod, very ripo A»- 
maoiub&UBer, 17.38 per rent.; and Joliaiiiiisbi:rg, 11^.21 percent, 

Ramtu constitute grapes in a dried state. The prooeas of drjrinjjt ia 
effected pithcr by nxjKMiure to the aun or by tlje heat of an oven. The 
sun-driud atifta are the sweeter and bettor of the two. Soinutimc* ibfi 
stalks of tne ripened bunobe« of grapes are partially i^ut through, and th« 
fruit allowed to dry (pontanoonaly upon the vine. The tinttcateU, which 
form the fin««C sort, and ore eaten at the dossort tabic, arc prepared ia 
this way. The Lexiax are so called on acooimt of boing dippM into a 
lixiTiuin of nood-ashes and olive oil before bein^ drie<l. This disposes 
them to shrink and wriuklo, the alkaline solution serving to remoTe the 
waxy coat wbioh impedes ibe drying of the berry. StJtitntUi arc charac* 
terized by an absence of stones, wliereby they aave a great amount of 
trouble in the kitchen, but they are not sufficientlv rich in flavor and 
sweetncsi to bo adrnntagi^uH for oniplnymont alone in pudding Itaisina 
abound more in sugar and less in acid than the fresh (ruit. They aro^ 
therefore, more nulrilious but less refrigerant. They are apt to derangs 
the iligoMtivc or);nriii if eaten frncly. 

The so-called <MirranX« which are uacd in cakc.i and puddings, oonsli' 
tute the dried fruit of a vine which grows in the Ionian Islands (espe- 
oially Zantc and CitnhBlonia) and yields a very small bnrry. The word 
outnnt, as here employed, iti a corruption of Corinth, where' the fruit waa 
fonucrlv produt»d. After being gathered and dried by exposure to the 
sun and air, the ourrantx an> heaped together and stontd in magaxinos, 
whom they bocoma «o lirnily Palcinl as to require digging out for packing 
into casks for exportation. Currants are of so i»dig«Btibl« a naturo that 
ihnf frequently pass through ibo alimentary canal without botrajrlng any 
decided UTideocc of being acted upon. 
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TuK GoosKBRKKT. — The couitDon gooseberry, or feaberrj as it was in 
{orm«r tiroes called {liiifi ffronatiJaria), grows wild in thickets hnd rocky 
siiualiuns, and is » native of many purls of Europe ttiid the Sonh of 
Asia, This (mil is comparslively neglected on the Continent, but hu 
been brought to a liJgh state of pcrfoct-ion in size and ll&vor in Kngland by 
tfae attention wliioli faaa been paid to its cultivation, moru capcuislly siooo 
tiie tniddlo of the oiehl«enth century. 

Tbo goo«oberry Jorms & wholesome and useful fruit. Malic and citiio 
acids blendud witb sugar eivc it ita cbicf charactcriBlics. It is made 
into tarts and puddings and «at«n at th« dessert table, besides furnishing 
a good preserve and a very passable wiae. 



Compoaition of Gooaebfrrieg (Fratemua). 



SOLCBIA Ms'TFD — 

J^'Mfftr. 

Fr«tt M-Id (rodiused to eqnira- 
l«Dtiaiauiea«i<l), . , . 
Albtimuioiui fflibstaJioe% 
Paotona substaiiceB, eta., . 
Asb 



SMds, 

Skins, eta, 

PaotoM 

[Aih /ham itiMtuhtt maUtr m- 
ditd^d in wmffhu ffir«n\, . 

WaTMK, . 



i*f)f»f*i. 



6.063 

1.808 

0.441 
0.969 
0.817 



2.481) 
aM2( 
0.29t 



laiM] 



100.000 



HanUnS. 



6.080 

1.673 

0.445 
0.5J3 
OABl 

2.413 

0.S15 

(0i069) 

68.030 



100.000 






e.S83 

1.078 

O.fiTM 
3.113 
0.900 

18.8801 
j 0.443 
0.308 

(0.1001 

88.519 



100.000 



tut«<mMia 
rA 



8.488 

1.684 

0.306 
0.»48 
0.&&8 



&.808 

0.990 

[0.1331 

66.958 



100.000 



Thk CRANnEitKT. — The common crsnberri- {Qtycocxve paltutrit, 
fonneriy Varrinium oxyeoceu*) is a native of the colder regions of tbo 
Northom Hemispliera. The fruit is too acid to ba «aton raw, but is in 
much request for tarta. 

Wine is made fr^m it in Siberia. 

Tho Amriricai) cmnberry ( OieycD0OtM maerof<trpia) faraishes » largar 
fruit, but is not so liijilily esteemed, 

Another ii[>r<-Ji'«. brought from Nova Soolia in 17C0, is called »nOw 
h^rry, from liic fruit b«ing white. 

Thk BAKaRKBT. — The common barberry [BerhfrU vuiynri*) grown 
widely tliatribul«d tlirougli the North of Europe, Asia, and America. It 
is fumid in woods, onnpices, and hedgfa in Knglnnd, ospeoiallv on a chalky 
aotl. "Vht! old KnglisI) nam« for the plant is ripperidgv, or Pipragc bnah. 
Tbc lierrics are oi an elongated oval form, and, when ripr, generally of a 
bright red color, miiro rarely wbitisli, yellow, or nlmosit blaok. They ar« 
too aci<) to be eaten in the fresh state, but make excellent prnscrrns and 
jelly, and are sbo us«d to garoisli dishes, filalio acid ia prepared from 
thoin ill Fr«nee, 



AUMEXTART RCBaTAKCE3. 



201 



Tux CuRKA!rr. — There ktc two wiciii'ii of tlie currant, viz., the red 
(RU'C«ruirum)AnA tht-. black (/fiAcf nigrum ). Both areiialive^of Europe 
Kiid Home part» ot Asia and North Arnoricta. C'liltivoiinii hts prxHluced 
the wbite currant frum Uie red, aud in KussU tb«rv arc vAritHtus of ibe 
blaok currant, with yellow lierrie«. The name ourraiit i» dertvttd f rvm the 
rcsotDblinoe o{ tiic (ruii W ttic Cohiith rftlsius, or tniall grapea of Zaute, 
commonly called Coriuths or currants. 

Currants are emploved in the samo way a9 gooacbcrrim, with whiah 
thuj pretty clusuly agrvo in ibcir alimentary pruperLies, A wine U made 
from tli« t&d currant and a liquor from tb« black. 



CompotUioR of CurranU (FraMBiaa). 



HlddVabcd mL 






■hiu. 



BoLiTBEA Ma^ttsb — 

Sagnr, 

Free acid (re<Iaced to eqoire- 

laut ia malic acid), . . 
Albnminona MibRbBBoM. . 
Poctoua ■nbttaacea, ete., 
Aab, 



InsoLUBLB MarrKii — 

Sowh. 

BkiiLB, «tc., 

PocLoao, 

[Ath /torn fflMfuUr mattmr in- I 
clua«ib* v9fffJU> gfvm], . \ 

Wam, 



4.78 
2.81 

0.45 

0.98 
OJM 



4.40} 
0.66 f 
0.69 



laiij 

85.64 



100.00 



6.44 
1.84 

0.49 

0.19 
0.67 



100.00 



K.M7 

1C0& 

0.366 
0.007 
0.690 



4.48 


3.940 


0.7a 


2.380 


[0.23] 


[0.1861 


88.27 


85.900 



100.00O 



7.14 
2.59 

aee 

0.19 

a70 



4.85 
0.&I 

[0.14] 
83.42 



100.00 



ToB Ei.T>EitnRRttv. — KHdorberriet are dnriTcd from tbo Samhuau 
nigru (the buurtrce of the Scotch), which forms a nalire of Europe, and 
the North of Asia and of Africa, The berriea are black in color (som**- 
timed, howovrr, wliitr), and havi? n faintly acid with an after-sweetiBh and 
unplcaaaiit Uate. They are rarely uu.'u except for making eider ictnc 
The purple juice obtained by expression is called tider rob. It possgwcs 
mildly aperient, diuretic, and sudorific properties. 

Thr Bn-RERnr.— The whortlo-, hurtle-, bil- or blac-barry ( VaeHnium 
tnyrtiAojisa native of Great (tritain, and erows in wooda and on beatbi 
or wtste places in the North of Europe and of America. It fumtsbes a 
amall round purplo or almost black fruit, corered with a delicate axuro 
bloom. Thix i.i iwei^t anil if^n.-vable to the tast», and is vithor oaten un< 
cooked with ureaiti or mat!« into tart.i. Tlio bog vrliortlelmrry or great 
bilberry ( VaixiniwH tUiffinotum) has a larger fruit, but its flavor is in- 
fori or. 

Tlie r«l w)ioiil«l>«TTy ( Vaoeinium viltt idata) \m oflon called crnn* 
Iwrry, from the Himilariiy of ita acid fruit to the true oraaberry. li is 
inucl) esteemed for prcsorvee. 
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Compotition o/JiUd^iea (FreseniuB). 

Soluble Matte u — 

Sug»r, fi.78l) 

FnMtcid (reduced to equivalent in m&licftoid), . 1.341 

Albuminous substances, «tc., .... 0.791 

Pectous substaiiufs, etc., O.MS 

Ash 0.868 

ImOLUBLB MaTTKB — 

a..., ::::::: }"^»w 

Pectos« 0.A56 

[A*h/nna inniltibU matur indmUd in tet^tt gie«n], . [0.6G0] 

"WATaR, 77.552 

100.000 

Tub SritAWBEKBT. — Tbc common wood rtrawberry {Fragaria vtsoa) 
{f iiKligfinouK in nlmont all t(imp«rftlo climates. Th<t products which h&vs 
been obiaiiiud liy oullivalion from this pinnt raulc among [he choicest Hud 
inoKt t«mptiiig of summer fruits, and afford aii exariit>!e of onts of th« 
groatrKt triumphs of the gardener^ *rt. The Alpiiic »triiwbprrj- (I>Vaga' 
ria cofiirta) is a native uf Switiurland aad tieimau^. Tbo fruit ia anal), 
bat produced in great abundance. 

CorttpotUion of Strau>bfrrU» (Freaenioa). 



vud. 



(quiw ripe). 



SOLTULB }tUlTXB— 

Soicar. 

Ftm aoid (Kdooed t« eqniral«nl in malic I 

aoMk 7 J 

AJbuiniDou aabataDoea. 

Pcotoua aubataDoaa, ata 

Aab 



IWOLtmLK MlTTBtt — 



eUia«,«te., 
FmIom, 

[Ath from. tmoiuM* matur indwltd 6i i 
IM^^ikf JTfMKj, 



"ViXB^ 



8.347 

1.050 

0.C19 
0.146 
0.737 



6.002 

0.2» 
(0.3161 

87.«1 



100.000 



4.660 

1.S83 

0.567 
0.(>49 
0.C03 

0.5M 
0.800 
10.34S1 
67.010 



7.57B 

1.133 

0850 
ail9 

aiao 



1.960 

lO-lIW 
87.474 



1OO.OO0 



loaooft 



Thk Rasptirrrt. — Tho raspborry {Hulnu i^atis) ia a native of Great 
Britain and most parta of the world, but it baa only been cultivated in 
gardens during the last ona or tnocorituries. The fruit iswholajtoineand 
a^rooabl«, bat is not so muab ealvn at dessert in Cng]ai)d as on the Oqii* 
tioent. It ia, bowevcrj targuly uavd for tarM auil puddiuga uoder tb« 
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fonn of ft preserve, And for mitkiiig Taspberry vinegar, A wine u ■oine> I 
tinei prepared from tbe fermem«d juice. 

Jtvbvs orefVoM, B smaller varioty, takes ihe place of tlia oomnioa 
raspberry iu (he ooliler regiutis uf Nwrthcra Europe 

Composition of Itavpimrrit* (Preaeniufl). 



SOLCBUE Hattrb — 

HuKsr, 

Free Mtd (rednoed to equivaleiit in malia ( 

acid). t 

Albuniinoua HubataiuMa, 

pDctDiu lubBtaiicDa, etc 

Aah. 



LBDLmuB MA-rm^ 
SMda. .... 
Skins, ate., . . . 

PaotcM, .... 
\Aih from insoiulla 
uvightt yiTOn], 

Vjjxa 



natlir includtii fa i 



WiUnJ. 



3.597 
L.990 

aud 

1.107 
0.270 

S.i60 
0.1 SO 
[0.134 



63.860 



100.000 



CnttlfMM. 



lud. 



4.706 

0.5U 
1.746 

0.161 



i.106 
0,502 
10.8961 

88.557 



100.000 



WUle. 



3.703 

1.118 

0.GC6 
1.397 
0.380 

0.0U) 

[0.0611 

flaieo 



100.000 



Trr Ili.ArKBSRitT. — The btaokberrf (RubiM Jh/tieomt) \a indifenous 
to Great BritiLin and the greater [lart of Kuropn, and crows wild aa a 
ahrubby bramble in hodj^on. Tho fruit is ffatlierei) by chilJron for eating;, 
and also for makiDg into puddings. Jelly and jam aro fiometimes pre- 
pared from it aa well «« a wine. 

Companion of BlactbtrHet (Preaenina). 

SoLCStB Mattbb— Vary ripe. 

Sugar . 4.444 

Free acid (rednned to equiralent in matio aoid), . 1.188 
AlbuminoiLB aubstances, ..... 0.510 

P«ctoua tubnaocca, «tc., 1.444 

Ash 0.414 

IirSOLUBLK MaiTKR- 

trio..,: ;:::;: :}=•«» 

P*oUM«, 0.384 

[AAfrvn intolubU matUr indudtd an wt^/hU ffi*m\, . (0.0741 

WlTBB. 81.406 

100.000 

TiiK T)k\viikrkt. — T\ta dewberry nr gray hnmhlo (Rvbuteaitiid*) i* a 
oatire of Urilain and many paria of Europe and Asia; it is closely allied 
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to tlioblaakbeny, but grows oa the ground and not in bedges. Tlie ffutt 
is very sweet and agreeable, and makes an excellent wine. The dew> 
berry ot North America {Rutus procttmhiiit) boant a moroacitlulotis and 
euperior fruit to that of IJrit&ia. 

TiiK Mri.iiKHKr. — "Vha black oroonmoB xn\i\Wrry {Monu nigra) U a 
HftUve of Persia, but is supposed to bsre been brouj^bt to I^urope by tbe 
RouBJis. The fruit is of a purplish black color, nilb dark rad mtoe, Km 
Bromatto flavor, and acidulous and Rwont tAiit«. It pOM««W8 vbol^KKne, 
refrigerant, uiid nlighlly laxative jinHHirlit-^. isnd is highly estoi'mcd for 
deB8«rt. An excellent preserve and an a^eeable wine are made from it. 



Compotition of Mfitbaries (Kreaeniut). 

SoLVBLB Mattkr— Blaek. 

Sugar, t).l»S 

Fra* aoid (reduced to equivalent in malic acid), . 1.860 

Albnininoua substances, 0.394 

Pootous nubstBDoos, etc., 2.031 

Ath, . . . . ■ aoKe 

IjrgOLUBLK Mattxb — 

aS; ; ; ; : ; :!<'■«'» 

Pectose, 0.345 

{AAfrembtMiubUmatUrindvdtdmKtif^git^}, . [0.089] 

Water, 84.707 

100.000 

TnK Mn.Dy. — Tli« melon ( Owrumu meio) belongs to the gourd tribe. 
The fruit varies ^reatlv in size, color, and tbo character of too rind. In 
80DI4 tbfl rind is Bmouth and thin, in otbcrs thick and warty, and cracked 
in a net-like mannctr. The color of tbo flesh is green, refl, and yellow. 
It ia eaten with sugar at desserl, or with pepper andaalt at dinner. When 
in perfection it forms a rich and delicious Irtiit, but, like its congeners, 
the Bucutnbor, cto., it in *omi:tiinrii n.pl to dixaeroe. 

The vsitrrmdon ( Vuoimts citntUits) ia highly priifid for its flavor and 
joieincss. This fruit ia round, with a dark green spotted riud, aud pink 
or white deab. It is only eaten at dessert. 

The PtNEAPpLB. — The pineapple (Anamuta gaitva) ia a native of 
South America, whence it haa been introducod into Africa and Asia. It 
waa first oultivated in hot-housec in Holland and England at the «nd of 
the sevente«Ath CL>nlurr. It may be looked upon aa furuishiiig th« fineat 
of dofleert fruits. Besides being eaten in the freab state, it is made into 
m proMTvo with (ugrar, and otherwis« employed by the confectioner. It 
is alao used to flavor rum. 

!%■ Fio. — The common ftg {Fimt eariea) is a native of Asia and 
Barbary, and has been tiaturalixed in Grcvcv, Italy, Spain, and tho 5>outh 
of France, where the fnitt fonns an important jwrt of the [leoplc's food. 
Ilie Gg-lr4><> also ^rows in the o]h>ii air in some of the milder tiarts of 
ICnglaod, but its fniil faila to aoijuire the [>e[f«ctioa in flavor bcuonging 
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lo thftt pr«(!uc«(l in « w*rroer oIimat«. Tho »»riniica fluttivuod arc 
uumei'ouB, and the color of tho fruit of !toni« in bluiitli liltiok, of oiliers, 
fed, purple, Rreen, jollow, or wlilte. The fruit is pcor-shaped, and con- 
•i*tB of a pulpy rnuts, oontoiiiLng many seed-like bodiiw. The amount of 
Kunr prtiSflnt ia exceedingly Urgo. Tbo fign grown !n Euglaud Itavo but 
littlo taste, and that of a HOmnvrbat nickly nature. Grown in wann 
oountries, however, tboy form a rich and luscious fruit. Figs are largely 
imjKirtcd in a dried and compressed state. Tho \xa\ ar« brought from 
Smyrna, and are known an Ttiikoy figa. If TrtMtly eaten, they are apt to 
irritate and disorder tli« itumaoh and bowels. . 

The P8irKi.T Pkar. — The prickly pear, or Indian (ijf (Opuntin vtif- 
ffarW), is a nativo of Amrridn, but is now natur^tiz'^d in many parts of 
the South of bjiiriipe and Nurthof Africa. It grows freelv on tho barest 
rockii, and apreuds uvtir expaiisf^a of volcanic sand and asfi«8 too and for 
almost any other plant to liv«. Tho fruit i> tcomevrliat like a Gg, of a 
dMp roM color, and rather larger tliAii a tien'a eag- The pulp is juicy, 
and its flavor, which to most palatea will be considered of aaiclclr nature, J 
combines swcclness with acidity. It is not much known in Eoglaad, but 
is lar^ly eat«n in some localities abroad. 

TiiK Tah.^eixi>. — ^Thcrc are two Tarieties of the tantarind — tho East 
Indian (Tatnarindut /ndica),&aA the West Indian {IhnutrSndus oceC- 
tirnitilUy The fruit connintK of n brown, many-seeded pod, filled with a 
»w»>wl and acididous. rwddiith black pulp. The pod o( itie Iflast Indian ia 
niuuh loric«r itiau tliat of th« Weat Indian variety. Aooordm^ to the 
analysis oi Vauquvtin, tamarinds contain 'J.40 per octit. of citric actd; 1.55 
per cont. of tartaric acid ; U.4.') per cent, of malio acid; 3.25 per nont. of 
aitartratu of potuith; and Vi.H per cent, of augnr, Ixssidea f^um, vmreiable 
jelly, parenchyma, and water. They are preserved by placing altomata 
layers of the fruit and sugar into a ciisk, and pouring over t^m boiling 
syrup. 

Tbb Plantain avd Baxajta.— Tho plantain {Mtaa paradhioM.) is 
a nativu of th« Rn»t [ndicft, but is now diffused all over tltc tropical and 
sub>tropical regions of the globe. It ia so called on account of having 
been supposed to have furnished the fruit whtcli tempted Evo in Pan- 
disc The banana (J/u-sa onpientum) appears to bo only a variety of 
tho plantain, bearing »mailor, sofior, and mon; delicately flavored fruit. 
fta name is due to its having formed the chief food of tho Drahmins 
or wise caste of India. Th«y both constitiiio exceedingly productire 
plants, and it is aaserted that an extent of ground which would onl^i 
grow wliuat vnough for the support of two persons, would maintain fifty 
if cultivated with the plantain. Plantains and bananas furnish important 
and valuable articles of food to the inhabitants of many tropical regions, 
'niey even afford in some localities the chief alimentary support of the 
people. The fruit oacurs in htrge bunches or clustets, which may weiffh 
as much as fifty pounds. On stripping off the tecumentary part, a aoft- 
ish oore is met with, which ia ohicBy urinaceoua in tbo unripe, and soo- 
oharine in the ripe state; the atarch bci.>oming converted, it is stated, dur- 
ing maturation, first into a mucilaginous subalAiice, and then into sugar. 
PlantaiD-oioal is prepared by powdering and sifting the dried core of the' 
plantain whilat in the green or unripe stale. Ii hns a fragrant odor, and 
a bland laate, like that of eommoa wheat-6our. Ic is said to be easy at 
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dijt«Bt!on, and to be extentiively employed in BritiahGuiana astJie food of 
infsntH, oliililrcn, nn<l iiiviiinlK. The Inrgur |iropnrlioii of it consJBLa of 
sUrcli, but it also cuiilaiiis a certaiii percentage of iiitrof^'criouB mattor, 
and is, ibererore. of bieher alinieuta^ ralua than tiie starchy prepara- 
tion*, M «Bgo, arrow- root, •(«, 

Oompotition of the Pulp of Ripe Jt<mantu (CoriTiiwinilor). 

K Nitro^aous malCor, 4.1^30 

H Sugar, PI.-VIOM, organic acid, witb traces of starch, . I'J.GS? 

■ Kaitv matter, 0.633 

■ CetluloM, 0.200 

H Saline matter, ........ 0.791 

■ Water, 73.900 

~ 100.000 

^ TiiB GuATA. — ^The oomtnoo or white ffuava (Ptldhim p!/r(/\trum) \a 
Kid to bo a native of both the East and AVcst Indies, where it is now 
much cultivated. It hs) also been arowtt as a 8tov« plant in lOngland. 
The /ruil la roundish or oblong in Boape, and milier Isrg«r than a hen's 
eglT in sire- ll has a smooth and yellow rind and a Hcshculorod tirm pulp 
full of bard »ci,^s. It piwtcMVx a aweot aromatic l:««tp, itnd U catiMi raw 
and uiado into a pre«i.-n'« and jolly. The rvd ^uavu (/Vr/«wnt poml- 
ftrum), which is also common in both the Kasl and West Indies, has a 
beautifol fruit crowned iikc a pompgranato; but it ia strongly acid and 
not 90 sgrevable to vat as that of thu white. The China guava {Piidium 
Cattltyanttm) is a native of tho country its name bears, but it has been , 
brought over to and ^rowo in Europo, and is found to flourish in the open 
air in the South of Frsnce. The fruit is round and of a fine clarut color. 
It has an a)?rfreAbtn acidulous taste and makes an cxeellent preserve, A 
dwarf §pccifS of ^uava i.'all<>d Muronu^ba {Ptriditim ptfffoionum) grows on 
aoma of the mountains of Urazil. liie fruit is about the siiu of a goose* 
b«rry, and is mucli csteomod on account of its delicious flsTur, whicli bears 
some rcsfiublano« Ui that of the strawbetrj. , 

Tbb Masao. — The common Mangro (Mangl/^ra Iniiea) |rro»w into 
a large sp>r>'ftding tree, and is a naliro of India, hut was introiliiocd iuto 
Jamaica toward the end of the eightvcntb conturv, am) is now exten- 
sively cultivated in warm countries. The fruil, wliicli ountaius a large 
tiattunod stone oofored with fibrous Glainonts, is smooth and kidney- 
shaped, and varies in color and size, Bomeiimes hr-ing as large as a man'i 
Sst. Frooi it* luscious character, and sweet and yt-t nlig'litly aoidulous 
taste, it is higlilv prixed fur desserU llie green or unripe fruit is made 
into tarts and also into pickles, tn times of scarcity tho kernels have 
been oookcd and used as food. 

Tlis BitBAi> Pkuit. — This is derived from the Artocarptu inriso, a na- 
tive of thi; islands of the Pacific and t!u> Moluccas. The fruit isof n round 
or oral shape, and attains a siae as targe as that of a email loaf of bread. 
In an alimentary point of view, it occupies the aame position amongst the 
inhabitants of PolynesiN that is held by eom in othor parts of the world, 
l^e ATtooarjMf ittXeyrij'oUn is cultivated throu|!;hout Snulliem India sod 
all tho wnrmer parts of Asia, its fruit, called jak /ntit, is considerably 
employed as an article of food in Ceylon. 
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Tho Tniit of the Oarob tne, or Si, John's bread (Ceratonia tUigtia^, 
is cAtcii ill time of scsr^tty by tho nounlnr peopio of tli« district* where it 
grows, and, m impUoil by its »arne, it lias bH«n supposed lo liave b««n 
the food of John the' Uaptistw U is » native o( lli« couutries akirtitig th« 
Moditcrmiivaii, and is bIhiusi tlic only troo that grows in Malta (" Baird'i 
Cyolo. of Nat. Sci."). 

The J}a/*! jdum of China, or leev lig of Japan {Dio^jpx>ii kaki), is a 
native of CIiiiitiarK) Japan, and is'lrmiuently sont to bitrope in a dried 
atal* ("BalM's Cycle, of Nat. Sci."). 

The fruit of the l^siminon trix (IMotpyros virffintaua), a native of 
the Uoitod States, wlini fully ripe, is sweet and lulauble. The flealiy 
part is separaiAd from the sixvdR, and made into cakes, vhicb are dried 
Biid preaorred (" Uaird'a Cyolo. of Nat. Sci."), 

The fruit of the Chiiiim pine {Araucurkt imbritata) is the cliief food 
of the iiilinbitants of Chili and Fntnganiii. It in axwurtcd that the pro- 
duce of on<3 largo tree will Diaintaln eighteen persons for a year (" Jofao- 
ston's CbeDustry of Comtnoa Lite," vol L, p. 108). 

BARK. 

Tlie bark of trees is to some extent ost(>ii in oertain looalities. Thm 
Jakuts of Northern Sibc-ria f;rate the inner bark of tho larch, and aone- ' 
time* of the tir, anil mix it with fish, a little nieal and milk, or by pref- 
erence with fat, and make it into a sort of broth (" WranjreU's Polar Sea," 
p. 33>. Tha inhabitants of Kew Caledonia rut tlio hark nf a tre« after 
they Dare roasted it (" Cook's Second Voyage," vol- ii., p. 123); and the 
Laplanders and Fins make a kind of bread with the triturated internal 
' Uy«ra of the bark of tho pino (" Baird'a Cyclo. of Nat. Sci."). 



SAWDUST AND WOODY FIBBE. 

' In Sweden and Norway saw-dust ia sotiieCimes eoaverted into bread, 
(or which purpose l.poch, or somo wood that docn not contain turp«n[ine, 
is ntpeatoiJIy inKci;r»ted and boiled in water to remove aoiublo niatlL-rs, 
and llti^n rvducej to powdtir, heated several tiniaa in arioi-en, and ground. 
In this stato it ia said lo have the snioU and taste of corn-tlour (" I'omlin- 
soh's Cyolo, of Usoful Arm." voL ii., p. 9'iiC). 

Broad hn« bncn made in timca of faminn of a variety of aub>tances; 
thiu, in the year» li>2!), 1G30, and 1C93, veri,-good( wholeaome, white bread 
was made in England from boiled turnips. The moisture was pressed 
out of thi> turnips, and thoy wer« then knondei) with an fi([ual quantity of 
whi^alen-flour ("Bwckniati's History of Inventions," vd. i,, p. 349, 1846). 

Uurine the lat« nii^ of Paria, the bread served out Oont>tilul«d averv 
coarse and mixed artic^. In Shoppard'a "Shut up in Paris," p. W9, it ■• 
seated to have been found by analysis to be comprised of one-eightb 
wheat; four-ci^^hths potalocn, Uiaii*, peas, oata and rve; Iwo^i^fhtlia 
water; and the remaining one-eighth straw, bulls of gntio, and the skins 
of veficlablo products. 

VEGETABLE BmER 

A vegetable butter ij obtained f rona several spoeics of Bataia, a ffonos 
of plants indigenous to Iropieal India and Arriea. The seeds of the 
J3a*»ia butjfraceOf or Indian butler^ree, contain a subatanee which in the 



306 



A TREATISE ON FOOD AND DIETKHOS. 



fresh stftte rewinlilea liiilter, but which hnrdona by degrees snd becomes 
liko suet (" Baird's Cycle of Nat. Sci."). 

Tlie &n«* or African butUtr-trpd ( liiusia Parhit) is ti«nio<l after Mun^ 
Psrit, who descrilitia in bis "TraveU in the Interior Districts of Africs" 
tho mode adopted by l\w oatives to obtain the butter. " Tbeee trees," 
he tuijs (toI. i, pp. l!Jt>-9, 1816), "grow iii grcot nbuiiduncu «ll ovm: this 
part of UambiirrK. Tbejr aro not ptsntftd by the natires, but are found 
growing n&turully in tba woods; aud in clearing noodUiid for cultivation, 
every tree is cut down but the shea. The trvo itself very much rraoiablcs 
the AmcricBn oak; «iid the fruit, from llie kcniol of vbioh, being first 
dried in the 6un, the butter la prepared, by boilinjr tbo kernel in water, 
has soowwbat tlic appearance of a i^panish olire. The kernel is cnvoloped 
in a aweet pulp, under n tbin green rind, and the biittor produced from it, 
bMtdea the sdvanLa^ af itA kecpinj^ tlie nbulu yvar without hbU, is whiter, 
fimar, and to my palate of a richer Havor than the best butter I ever 
tasted made from coir's milk. The growth and preparation of this com- 
modily aevm to be atnoag the first objects of African iiidu»try iu this 
and neighboring states; and it constitutes a main article of their inland 
eomniorco." 



SACCHARINE PREPARATIONS. 

Sugar forms an important alimentary principle, end is mot wttli widely^ 
and in certain cases larg^elj, amonest Tegetable products, from some of 
which it is extracted for use, It also constitutea, under the name of lae- 
tine, one of the ingredients of the animal food provided by nature fortlie 
support of the young mftmrnal — rit., milk. 

Sugar was known to ihe ancient Greeks and Romans, and its raanu-, 
faoturo is said by Humboldt to be of the greatest antiquity in China. 

Sugar cvidiititly contributes toward fc>rc4-.|iri:iduution in the body, and, 
likewise, as ia shown by ample evidence, toward the forinstion and seou- 
mulation of fat. Being of a solable and diRusiblo nature, it needs no 
preliminary digestion tor absorption, and, thcrrfore, sits lightly on the 
stomach. It is, howercr, apt in some dyKpeplics to undergo acid fer- 
mentation, and gire ri.>ie to pretematunl acidity of stomach and likewise 
ilatulence. A popular notion prevails that tt has a tcndcnov to injure the 
teeth, but oo trustworthy evidence that such is the case exists. 

The eoosumptioii of sugar in Groat Britain in 1700 amounted to 10,000 
Ions. In the year 18&Mi4 it had risen to &36,S3fi tons of unrefined, 
14,879 tons of refined, and 40,105 tonsofcanfl<juic», syrup, and molasses. 
In relation to |H)pulation, the amount stood at SO pounds per bead, la 
18S6t the quantity consumed in Knglsnd was at the Tat«o[ iw pounds per 
bvad. 

Besides cmpioynMint as a daily art.icle of food, augnr constitutes the 
base of a variety of products of the confectioner's art. On aooount of its 
antiseplio virtue, it ts also extensively used ass preservative of other sub- 
seanoea. Vegetable products, as fmits, etc., arc those whirh are chiefly 
subjootod to theinflucnocit ezerlsin this direction, but animal substances 
ean he equally well preaervod by it. 

Thirru are two main varieties of sugar. The one is familiar to us aa 
the produce of Ihe sugar-cane, and the other as conuinvd in grapes and 
other kinds of fruit. The fonner variety Is characteriietl by the facility 
with which it crystalliua, and by its strong sweetness of taste, It not 
only exists io the augar>.caDe, but also in beet-root, in the sap of certain 
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flpeciM of iniipio, in th««teni« of niaiz«, *nd in somo other rngBtublo pru- 
<]ucls. Il t9 diatiiiguiah«d by tli« appellation crt/ftvUlhu or curu^-«uy(/r. 
The latter is imperfci^tly oryetallixalile, and of much iiiferior awratii«c». 
It abounds in graphs and Diany other fruits nnd icgotablo artiolea, and 
may also bo obtainod by the action of nuiJs and ft-nncnts on cane-sugar, 
Mtareh, g:um, and licorice, it is known by tiie name of fflwstM or ffrtifn- 
mt^ar. These two vari«tiea diflor further Lu thQir chomii^al rolationx, mid 
in the amount of tho elements of water th«y contain. The various aac- 
charino products in roniinon um> consist in one or olhvrof tii«so varieties. 

VaiH-iugar. — Ttiia, looked at a^ta specific proditct, U derived froro the 
eug^r-oane, or Saccharum, a plant whioii appears to have come orig-Jnslly 
trcaa the interior of Asih, whence it was traiiBplanted to Cyprus. It u'lt* 
introduced into tho ^Vcsl Indies, vrhcre it is now cxlciisivcly cidtivnteil, 
early in the sixteenth century. Them areseveral varielicaof Siwharum 
grown for the extraction of su^^r, but t^e Creole cane, or Sace/mrum 
effieittantm, is that which was first introduced into the Now World. 

The Hugar is contained in the juico of tho cano, and tbc itnrt step in 
its maiiufaoture is to obtain the juive by tneaus of preasure, which is 
usually applied by iron roltenL The cane, when ri|)e, is cut close to the 
ground, Ktripp«d of its loaves, and then twice p&s«cd l>rtivcen ibo iron 
rollers, Tho expressed juico is next olarilied and evaporated. This ia 
effected by the combined uaa of heat and tho addition of lime. Pasiinff 
through a series of evaporatiuf^ vessels, tho scum and deposit are removed, 
and tae liquor brought to the proper conftist«nae. It ia now transferred 
into ooolers, for the crystals to form ami a/^paratc from tlie uncryatAllis- 
able portion, which is allowed to drain off. The solidified product con- 
tlilutcs nuucoviuio, or ruic Xftijar, and is packed in hogsheads and dis- 
tributed to the consumer. The uncryxtJiilixablo portion, cuiitaining 
changed products resulting from the action of the heat, ia called rnt>Ai«w-s; 

llie juico of tho Eu^F'^ane contains about IS to 'i'i per ceul, of 
fsugar, am) six to ciifbt pounds of il are required to yield one pound of 
the crrstallized article. 

A large portion of the raw sugar ia refined or transformed from brown 
or moist into white or loaf sugar before being used, and tho prnccaa of 
refining ia eitemively oarriod on in this oountry. The object is to clsr- 
j[y and decolorise, and this is usually effected by boiling the dissolvetl 
augmr with bullock's blood, Tillering, and allowing the liquor to percolate 
through cosmely grained animal ctiarooal. 'l*he nearly oolorles* liquid 
thence obtained is cononnt rated t» the rvquisite degree in a vacuum pan 
heated with steani, and then transferred to conical moulds, whore solidi- 
fication occurs. The unsoliditicd p'irlion, winch constilulvs treaolo, is 
afterward purroittcd (o drain off, and loaf sugar ia left. The artluU is 
Still to some extent colorntl, and, as a finishing proocss, a aaturated axdu- 
tion of sugar is allowed to percolate through the loaf. This waithes out 
the remaining coloring matter, and leaves the product in thu while and 
porous condition observed to belong to the fully refined article. 

Sogar is also extraoled from the root of the htft {Jtcla rutgarit), 
whioli oontains nearly one-tenth part of its wci^'ht nf tbn principlu. The 
CultivaUon of the beot wss reommended for the purpose aji early as 1747, 
at ilorlin, but nothing wns practically carried out unlil Napoleon the 
First encouraged the prupooal, and now the manufacture is surccnfully 
and extensively pursued in France, Belgium, and Russia. In England a 
boet-aiigar factory has been established at LaTCnliam, in HufToIlt. The 
luiee of the root ia obiaioed and submitted to tbe saina kind of treatment 
14 
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ss tlint or tbe aDgar>csn6, aixl in the reSnfid statu th« two suj^rs reseof 
ble each otli«c 

A constdorablc portion of tbe su^r used in th« northern parts of 
North America ist obLkinod from a variety of mttjde, ihe Aetr taeehari' 
num. InoiHioiiH nru madu into the Cmo, tt> ullow the anjt to(-j>cai>c. Tliis 
is collected and concentrated ta crTstalliziitg point. It yields then ■ 
coarse kq^at, nhicb, however, admits of beitij; purified and brought into 
the aame uliLtc uh tho rcfitird xug^r of thu c«nw mid boot. 

The green stalks of matie, or Indian com, am larf^ly impr^ft"** 
ted with au^ar, and arv sometimea einpIuyiH) for its oxtraction. Sugitr 
was obtained from this source by tho ancient MexicAns. 'i'lic Sorghum 
ttuxharatian^ or sugar- ^ass, is also gradual)}' growing into importance 
ft« asonrcc of ciigar, both in North Amencn and tho south of Kurope. 
]n India a large amount of sugar, called Jftgyiry, is nbtaiDed from ilie 

J'uioe of various trees of the pafrn tribe. The date-palm {Phanix dact^- 
tftra^, tho wild date-palm {/ft/vnix tUi)**lru), and tho goroulo-palm 
{Soffueru* eurv/taTi/er), arc all tunicd to accouiit for this purpose, and 
the sugar li to some extent imported into Knglnrid and used for mixing, 
but it IS said not to be of sufficient " strength to pav for refining. 

JJari«y-*tigar,—\S' Ima a ooiioeiitrated solution of sugar is rapidly 
boiled down, it* lond«ncy to cryMtnlliM: in di mininhiK), and, it may be, 
even destroyed. On beitig allowed to cool, it aolidifics into a transparent* 
amorphous mass, of a vitreous nature. It is iti this way that D&riey- 
niignr l» p-vpniT'<I, und tho Knmc pritici[dn aliK> determines the production 
t'f acidulated drops, hardbake, tofTce. etc Sometimea a little cream of 
tartar is introduced to faror the aetion of tho heat, and in tho case of 
aeidulated drops, tnrtAric arrid t» added whiUt the liquid is boiHitg. 

Sufiar^raiuli/. — This ik cryslallixed sngar, and is imtpan-il by allowing 
a oonoeiitrKted symp to slowly deposit crystals on the surface of ibe vea* 
sc) in which it is contained, and on threads Ktrotchcd across it. Crushed 
Migsr-oandy foniis Ihe coarse crystaliiiie article which is often aoid tot 
KWvctening oolTee. 

JVoAwiMi iwastitutcs tho dark-colored, vUcid liquid which drains off 
during tli« preparation of raw sugar. The mohtsses whioh KU]Miruto8 f rum 
beet-root sugar has a disaereesble laste, and is thereby unfit for eniploy- 
rnent iti tho same way as l&ai whtob is derivable from tbo sugar of tn« 
cane. 

TWactt. — As molasses constitutea tho unorystalliied liquid which 
drains from raw sugar, so treacle fcmis that which escape* from Ui« 
moulds in which r«liii'>d anf^sr concret e.t. llolh liquids contain uncryslal- 
lixaiilo sugar, oryslulliivabli} sugar, gum, extractive matter, tree acid, va- 
rious salts, and water. They are uaed as a cheap substitute for sagar. 
If oonsumod to any groat extent, they oxert s laiatire action. 

Golden tyrup is produced bv reboiling the li<]uid whiuh drains from 
roSnad cugar, snd fill«ring tbnsugh animal charcoal. It therefore eoii- 
stllutcs a purified form of treacle. 

Caramel. — When crvsiailixcd sugar is bcated to about 400" Fahr., it 
suffers decomposition, gi^es off th« elements of wat«r, loses its i>ower of 
crj's tall ill ng, becomes dark-colored, and acquirer a bitter tnate in the 
placu of a sw««t one. The article thus produced is called rarawic^ and is 
used by tlie cook and confectioner ss a llavoring and coloring ag4>nt. 

(iiw^oec, or grape-ttigar. — It liun been alrvudy ftatcd that it is to tliia 
mndilicNtion of sugar that grapea and many nthiir fruits owe iheir sweet 
taste, and tbat it oisy be produced aitibcially from cute-augarf starebf 



AL1HRNTABT SL*BSTA.KCE3. 



211 



and some otb«r sub8t«nc«s. lla aepsr«tion rrom tiM juice of grapes, «nd 
likewise iu manufactura from potato-starch and Mgo, hsve been to some 
extont c&mod out, and tho prodwct ii»» formnd un nrtiole of uomnn^rcv, 
but its chief «in}rioynieni has been a»au adultcntut of cane-au^ar. ll is 
not usi^d dieticalJy upon itaovmmenia in the same way aa the [att«r. Its 
Ltaaie » less ngraesbly awoat, and its swootcnin^ power i« so far iiifnrior, 
Pttial fiv« parts of Krape*sunr aie Mid to bv rcjuired (o raise a given voU 
Umc of water to the tuniR degree of awe«tnesa aa is effected by two parU 
of oaiip-sujiar. It is also much leu aolublo in water, and Inmi dt«posvd to 
asfiitmci a crystallinu form, on vrh'ieb acoouQt it it not ausceptible of tlie 
■anic facility at puriltcation. 

HoNRT. — Honey may ha most convaniently referTVil to bore, altbougfa 
not a prc^pnration standing in preoisvly tbc aanu: position aa thv other 
products innludf^d iti rbo group. 

It ia an articlo collected by the bee for ita own use, which man takes 
iposacssion of nnd <;onMiinc« instead. It is an exudation from the nectar- 
Uferoua glands nf flowers, whi<;h tlic boc sucltH up and passes into the dila< 
■tation of the oesophagua forming thnorop or hooey-bag. From tliis it is 
nttorward dieaforged, probably somewhat «]t«re<d in its properties by th* 
HMMtion of tno crop, and deposited in tlio ceil of the hontfyconib. In 
DBSropf, it is principally tlirough tlw Apia rndiijica that bunvy is ob- 
tained, and it is bv iha neuter ur working member of the hive thai the 
officv i* pcrforniou. The honey of Surinam and Cayenne, furnished by 
the Apia ainnithea, is rod, and that supplied by the .^li* vnioolor of 
Madagascar is of a greenish color. 

Honey is a concentrated solution of Bugar, mixed with odoroua, color- 
ing, gummy, and waxy mattrra. It iiauaity resolves itself into a fluid 
and a solid crystalline portion, which are s«parab!e from each other by 
tpressuro in a linen bag. ChcmifalW, tin- aacchnrino matter ia of two 
Uinda: the one rtisembl^ that from the grape (glucose), whilst tlio othrr 
is unary stall iiai>I«, and analogous to thu uni>rystalliKsbU> sugar which ex- 
ists along with oomniou sugar iu oan*-juio«-'. Mnnnilc, a uou-fermcnting 
kind of sugar, has bIho been mot with. 

Ilunfty viirios in flavor and odnr, according to thaage of tlio bees and 
the fluwi^iii from which it )ma be*n collected. 

Virgin honev, or that procured from young boea whioh have never 
■■wsrmod, i.« he!<) in htgh(?r <>stimation than that collected from a hive 
r^thai has swarintKl; but the term virgin honey is also applied tu that 
vrhicli lluws spontaneously from the comb, on account of its being bettor 
than tliat obtained by the aid of pressure, and es]>ecisllv heat and pres* 
aure, this being contaminated with foreign matter derived from the comb, 
The homiy, again, of evriaiii countries and districts \» v^W known lo poa> 
aesa special qualities dependent oo iho llora of the localitv. Ileiion the 
|lragrant odor and choice taato belonging to the honey of Mount Ida in 
■Crete; ih<i neighborhnnd of Narhnnnn, where llm labiate flowerit abound; 
Rhe valley of Chamounix; and of the high moorlnndn of Great Urilnin 
nrhen the heather is in btoom. Hence, also, thedeleterious quahtics which 
Ethe honfiy of Trebieonde, upon the UUck Sea. has long been known to 
Ppoaaess, and which are due to its collection from a s|>eciea of rhuUoden- 
droii, the Aznlea pontiai, which grows upon thn noighboring mountaina. 
Thq effects produced consist of headache, vomiting, and a kind of in- 
toxication; and, if eaten in large 4{iinnti(ic«, a loss of all sense and power 
for aome hours may ooeur. It is said to have been probably this kind of 
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honey wbicli poi.ioiiccl tbu noltliiiRi of Xenoplion, m* dtincrihaA bv him lo 
the " Keireitt of Xho Ten Tliousaiid." M&ny olhcr instance* of tiuuey ex* 
«iiii)i> put£uiious oSvctK have boeii recorded. 

Iloiicy forintid uu iilimcntarv ■rticle of ^ru«t importance to tbo ancients, 
who were almost uaacquaiiited with sugar; and certain localities, as H^blk 
in Sicily, and HynicittuH ii«ar Athens, wore specially celebrated for iu 
pnxluction. It is »till prL-ity larj^cly cotisumvd diotctlnnlly in some dis- 
tricts, and jwissesiw-.s the lume alimentary Tatue as sugar. It exerts m 
slightly iuxative action, and is freqaADtty employed tharapeutically as an 
emollient and demulcent. 

Maxna. — Mniiiia is a aweet subBtance, wliich solidilii's fmm thir jiiic* 
of wnaia species of ash, especially />(«»»?« omtis and Tvttaidi/'otia. 
loeisioDS are mado into tbo stoin of the tr<^'<-. and the juicp allowed to e»* 
oape and dr^ into solid maiiMis. It cuntAiim a peculiar kind of Kugur — 
manniie — which forms about four-fifths of th« best manna. Maiinit«, 
which also exists to some extent in the beot-root and sotno other vcf^etable 
produota, coiistitutiin a white, crystal I ixa hie, odorlesK, ami awcct prini^inlc, 
which differs from ordinary »iigar in not being susceptible of undergoi»(( 
alcoholic fi^mienlatioii in contact with yeast. 

The chief use to which mnnnn la iipplicd is ns a mild and safe lasntive. 
It poRSfisses some nntfitive valiif . 1 )iiren'nt sorts of ntaima arc fatfii hy 
iho natives of Atistrulia {" Eyrv''s C«ntr&l Australia," vol. ii., p. 250). 'ilie 
pcaaanls of Muunt Libatiue in Syria it is said, cat manna ordinarily us 
others do honey; and iu Mexico thtiv have a manna which is eai«D u 
we eat chei^se (" Forsyth's Diet, of l>i«t"). 



FABlKAOEOrS PREPAEATION8. 

Psrinaccoua or starchy matter is a product which is yielded by the 
vegetable kinffdoro only. Here, bowcvor, it i» widrly and often v«ry 
largely met with. It occun Qudur the fomi of liltio granular bodice 
(slamh -granules) Imlged tn the vegetable tissues, but readilr susceptible, 
under appropriate trvatincnt, of isolation. These granules possess a 
distiDOtly organized construction, and sre made up of a spries of super- 
poeod layora, tho outermost of wbieh is thn thickest and hardctt. Thus 
are produced th« oonceritric lines which ure visible whi-n the g^ranule is 
Bubmitt^'d to microscopic ei;aroinalion, and which are arranffod aronnri & 
spot wliii'h i* called the fiilii't. The granules from different sourcs pre- 
sent distinctivo features as regards sixc, fonn. and appearance, which ouiy 
be reoo^niced with the aid of tlio mierosoope. 

Starch forms an important alimentary ariicle. Biiing devoid of nitro> 
gen, it can cuntribute qnly towanl fonw and fat-|>ro')uiition. The hard* 
nc«s of the external cnrnlop« rvtidvn the granule in its original state dif- 
ficult of digestion — and digestion, which invoUw tmneformation into 
sugar, must occur before abtinrptinii and uttlixation nn ensue. On tbia 
ai-CDunt, when stnrch is corisuine^l in the raw state, nK>re or less of it 
paasM off with the undigested residue from the alimentary canal. Oy 
WMlinff, or otherwise exposing to heat, the granules rupture and beoorna 
far mom easily attachnd hv the digestive juieex Starehv matter, there- 
fore, should be subjected to cooking Ixjfore being consumed. 

There are various starchy preparations in eommon use, an aoeount of 
which will now be furnished. 
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6aoo. — Ssf^o U obUiiied from tba oontral or iiindiilUrT luirt, ramiuoiilv 
c«!lcd pith, of tho sleuiti of aovenJ sj>euiu8 of palm. When tlie tr«« is 
«tilItcienLly mature, it is cuL dovrii iic4r ibo root and split purpcndiculurl/. 
The nedidlary matter is exlrscted, nduced to powdt^r, Tiiixud with water, 
, mnd €tn.invti thtoagh n. sieve. From t.ho Ktmtticd Ituuid the sturi'li U dt- 
positvil. and, xder wasiiiiig with water and dryiiiff, forms ibe Miffo-Jlour, 
or nteai, of rointueroo. A Biiijil« tre« is oaid lo yt«id from &t« to ti% hun- 
dred pounds of Bogo, What is called tagvbnad is niado in th« Moluocu 
hy throwini; iho dry meal into h«stv<l ftnrthcnware nioulda, which leads, 
ill the oounw of a few niitiutea, to its iuoorporation or caking to^th«r 
into a hard mass. 

Oroftulated saf*o is prepared from saf>o-<lonr by mixtnf^ it with water 
into a |>aste, and then grnnulatiufr- It cuimislsof />«cv' «a^o, which ooours 
ill Hmall Rpherical graioa, and constitutes the kind now commoaly em- 
ployed for diet«lic purposes; and broten or common *'tgo, which occurs 
in larg-or|[raitiK, and was tho only kind luuid in Erifi^land prtur to the !n- 
trodnvtion of xha lirst. liolb sorts are v.«l with vniioualy tinted, but the 
tint is not uniform throuj^hout, the surfai'e of the ^rain being deep on 
«nc aide and polo on tho other. It ma,^ bo rendered white by blvaohlliff. 

Sago vonstitiitos an important. articio of fuo<l in some paru of the 
East. It U uned in huusebold eounomy in Kngland for iatrodnotion into 
soup, and under the form of pudding. It serves aa a li^bt and digeotibto 
alimentary material for the in%'alid and dyspeptia It ai>8orb< tho liquid 
in which it b cooked, and becomes tran»parcnt and soft, but retains its 
original granular form. In lbti3-64 the amount of sago imported into 
<iroat Untaiu was 7,30l> tons. 

CAiMAVi. *XD Tapiooa. — These starchy pmparntinns are abtain«d from 
the large, thick, fleshr, tuberous roots of tlie JUiin\hot uiUutiina, for- 
merly known ui the Jatropha manUuA^ a nattvu of tropical Amuricu, but 
now cultivated in Africa, India, and other hot countries. The plant in 
<jueation L'onNtitules what is popularly called the bitter cassava, but there 
is aooLhor variety from which oussava and tapioca are also obtained, 
«ali«d the stM«< catiiava. Both plants, like others of the order &q)Aor- 
hiaeta, to which they belong, have a milky juice. Tliia, in tha case of 
the bitter variety, cn'titains, amongst other deleterious principles, hydro- 
cyanic schI, and gives to the root highly acrid and poisonous properties. 
Jii the cas« of tb« sweet variety, tho juice is devoid of poiaoaous proper* 
tics, and the root bv boiling or roasting bt^comes soft, and is tised as an 
edible article. In trie bitter variety it is only the juice that is poisonous, 
and when this lias been cxpruiuscd ur oUiorwisc removed, tho residue is of 
a harmlitM nature. 

To procure the farinaceous prcparation», the root, after being washed 
Bod scraped, is reduced to a pulp by being rasped or grated. The pulp 
is then subjected to proMura, U> «xpi«aa the juioe. From tho cotnpresHdd 
residue oassava-niea] and bread u« obtaiued; and from tho juice, cassava- 
starch and tapioca. 

Tho residue, for instance, dried over a brisk (iro, and afterwarxl 
pounded, for^ns ea»«ava-meat. If baked on a hot plate, it yields c<u»ava- 
iretitl Both these produtHs form important and valuable articles of food 
to the inhabitants of tropical America. They contain starch, vegetable 
fibre, and nitrogenous mutter. The expressed juioe, in the nczb ulacc, 
contains suspended ataroh, which is allowed to aubiidc. This, after being 
washed and dried io tho air without the aid of beat, coastitutes cataava- 
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ttarcA, or what is known in cocnmem m U^io<a-m*<^ or Braatian arrote^ 
root, 7'apioca is muto by liosiinif tha%&ssava-Btarcb, before being driexi, 
ou hot plutos. mill Ntirrinf; it with mi iron rod. Hy tlioso meMw tba intms 

rioiiiertite* into anmll, irrvgular, tmiMimreiit gniiiuli.'.% (onninf tbo arli- 
importMt into England uodor the name in qiicAtion from mhia ftncl 
Rio Jitn«iro. 

Tapioca Torma an g^ro«ablo, liglit, iind ouiily digestible farinaooous 
article of food. It t> useful both for tlio Kick and hculthy, and is cm- 
ployoii under tbo form of pudding and fur iiilrodiiction iiitu noup and 
broib. Contisting, as it does, of starchy matter only, it posseues a lexai 
nutritive vbIuo tnnn cnssAvn-mcnl mid brnnd. In consrqucnce of tbe 
host to wliioh it has been 8>ibje«tecl, many of the stnrcb-gninulcs aro 
in a ruptured state, whiab leads to its bein^ partially soluble in cold 
wat9r. 

I Annow-iioor.^-Cionuinn arrow-root, or, aa it ii called, 'West Indian 
arrow-root, in contradistinction to spurious represont&tives of th« article, 
oonstitutss a pure form of Mtarcfa from thetuburous root of tbe JlaranUx 
arutulittatjua. It owes h» inLtnn to the belief of tho Indiajis of South 
America, that the root of tlie plant wom an antidote to the pwaoii of their 
euemies' arrows. The plant throws in tropical climatus, and was ori;^ iitally 
cultivated in the Went hidi««, but bait bovn tranKfurrvd to tbe Kuit In- 
diea, Ceylon, and Africa, 

The fallowing is the nrooen by whieh the product is obtained. Tho 
roots are dug up whoii uioy aro about ten or iwolvo month* old, washed, 
and nc-duuvtilo a statu of pulp. Tliiti is mixed wiib water, cleared of 
fibres by meaiui of a ouarso sieve, and the starch allowed to auttlc. Suc- 
oessive washings are employed for further puriAcalion, and the arrow-root 
is then either dried on abeets in the sun, or in drying^houMts, cara bein^ 
•xoroia«d to exclude duNt and insects. 

Arrow-root is imported into England trona the West Indian Islands. 
Calcutta, and ^iem Leone, and is usually distiii^iuished by the name oC 
tho island or placo producing it. That ditrivcl from Hcrinuda >> huld in 
(lie liighcsL cHtimniioi). It formd a white, odorless, and laataleM uib- 
ttance, and ii met with either in the state of powder or of amall polveru- 
lent masses, When rubbed between the fingers it fewle firm, and pro- 
duces a slight crackling noise. It consists of xlArrh-gmTiulrs, which ar« 
readily distinguished by their mioroscopie oharaotors (rotu those derive>l 
ffom other sources. 

Consisting, as arrow-root does, of pure starch, it liaa no aliinontarv 
Taluo beyond that belonging to this principle. It is cbiefly luod as i» 
bland article of food for luvalida, but, of course, requires to b6 conjoined 
with other alimentary matter, as alone it ptmess^s only a limited sustain- 
ing power. A* all ordinary diutetiu agt-nt. It is employed under tho form 
nf pudding and bl&no-mange, and, with other materials, ia made into » 
biscuit. 

Till* 9i[iiiriniii) srrow-root cnnnists of ttnrch derivrd frnra othtr sources, 
and substilutedDii thuHOitreof greater uheapn^ as. For trxauiplv. TJiAiViH 
arrowTOot, or Taaca starch, also sometimes calk-d (Jta/iKtU talep. is ob- 
tained from the root of the Thcca 0c«anie<t, a native of tho South .'^i-* 
bluids (the 7br«(i />i»»'rri>'(fii of tho tnipieal psruof Asia also yield* a 
large cgunntitv of iKtautifuIly whitn starch, which constitutes an iinpor* 
tant article of fotxl to the iiatiTca); Portland arrow-root (so oalled front 
being manufaotured in tbe island of that name) from that of tbe Aram 
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Muovlitfwm,* linailian arrow-root, from tb&t of tb« plant which yicldfl 
tApiooa; K-ttt lyi'Ji/in^rrovt-tootftrom that ot tho OurcumniiTiffUft^/oIia, 
m Bpwciaa of tuniiuric pUDi ; and JjngliHh arruwToot, fruiii llio [m>i&Io, 

Totrs-Lss-KOM. — Taxn nnme U givfn to the stamh o)>ia.ined from ch« 
tuberous ruof of the Vanna ed-ulia, a native of tlie Wt'at Indios. It is 
tixtrsctcd in iiw GAtno way u arrotr-root, vii., bj reducing ttic tuber to a 
piilp, struinirin-, wattliiiitf. docantiiig ihn supcrDHtaiit liquid, and dryint; 
iltu starchy dejiosil. It is imported frotn St. Kitla. and was oidv imro- 
iliKied into Kngland ss recently as about the vcar ItUG. Its granules are 
iitiaractoriztfd by cxrwiWw^ in itize thuae of all othemtarphcK. It is very 
M>labl« ill boiling ivatcr, utid appcnra to be readily Hii3<:eptibl« of dig«s- 
liun. It is ufiod for iitvalidii in tli« same way as arrow-root, and in ali- 
niantary v&luo roscmbles llio other fariuaooous preparations. 

Saxbp. — Salop constitutes the prvpared tuWrcIo* of «*voral orohideous 
plants. It \» imported from India, Puraia, and TurkeTi and is tn«t wiib 
under the form of small ovoid tubercles, which have beeii subjected to 
boiling for a few niinutes in water, rubbing with n cobmo linen cloth to 
remove the skin, and drying in an oven. Whon required for uae, ibey are 
ground to a fine pon-der, and mixed with boiling wntor. Snlep consists 
of, besides otlicr in^redicnls, mucilaginous matter and starch. It, there- 
fore, poHKinscs deinulconl as wuU a« Dutrilivo propeni<:». 

Bbtalbnta \n\v\Ch.~Rmaktaa and firvaknUt form praparations 
the chief portion of which conaiata of the flour of the lentil, or Enum 
Utu (hcHfu erviiUnUi), a plant belonging, like peas niid bcuns, to the 
leguminous trilje. 

Un Barrj's Kevalenta Arabii:* is ihua oumposed, according to the 
analysis uf l)r. IIa»»all. Throo »amplos, he says, wore cxumitiftd, and one 
eonaisted ot a mixture of Iho rtd or Artibian Until and (>iirlty-Jlour; 
another of tllc^ ojiint^ in^rrdit^rita mixed with tu^iir; and the third of the 
Arabian kmU and fiarlfy-Jtour, witb aaline matter, chiclly nail, and a 
flSToring priiK^ijiIo lasting as though consisting of cfUry H'^l. Such, ao- 
aording to Dr. Hnaxall, wiis found to be tha comjioiiition of KarnplcK uf an 
article which is vaunted in the adrertining ccilnmns of the daily press as 
a apeoitio for almost all the aliments that the human frame is heir to, and 
»old at nn cngrmous priov, looked St in relation to the cost of its ingr«- 
dients. 

A sample of Wharton't Ervatenta, examined by Dr. HaatBlI, con- 
sisted of the J-Veti€h or German leiitUt mixed with a subetanoe reseinbling 
maiif. or Indian e-orti. 

Tlie object of the admixtnrn of barley- and other flours with the lentil 
powder is not, remarks Or. HasAall, thai of gain, for the cost of the laiter 
ia less than ihut of the former, bnt to diminish the strong flavor which 
lentils possess, and whii^h is so dislantcftd to many. 

Iteffardoddicteticallv, a preparation which owes its chief composition to 
leatil-ilour is rich, like leguminous seeds in general, in nitrogenous mat- 
ter, but in that fonn of it which is of n more iodigcattil^le natura than the 
iiitrog«nous matter belonging to the CeretUia. 
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BEVERAGES. 



A supply of watrr under noine ttbipo or other is ono of the ooseotial 
conditions of life. It ix jutt m needful m soliii matlcr. It not only 
enters largely iiiiu tht'uuustitution of ths diff«r«iit parts of the orgaiiiHni, 
but is required for various purpos«i in the pcrfurmaDce of the operatioDH 
of lif«. Withniit it, for iiiHtititcc, thvru oould be iiit <;ircululiuti tior moloo* 
ular Dtobilil)- of uiiy kind. It forma tlio liquid clement of the Becrelioot, 
and thereby the medium for dissolving &ntl etinbliiig the digested food to 
p«ss into ihc system snd the tdlcta prtiduotit to paMs one. A cotistsnt in- 
grcM utid cgreaH are occurritifi:* snd thr: former ruquin^H to itlAnd in proper 
adjuMment to the l&tter. Under ordinary conditions of exeroise and 
temperattire, it m&y ho cMiitnittcd thai nhoiit {iv« pinta of fluid p«»R off 
through the kidni^ys, skin, lungs and tiliii9i;ni.nr_v caiml from an avumgc- 
siicd adult in the course of the twenty-four hours, and thin hut to be re- 
plenished by supply from without. But it is not iiecc»sa.ry thut this 
amount should be drunk. A targe proportion of our solid food, in many 
caaoa aa much nx ?0, &0, or 00 p^-r cent., oimxi.-it.t nf water, nnd the miNn- 
tity required id au ordinary way to be taken daily in tlie furiii of dritik 
may be roughly assumed to amount to from two and n half or three to 
throo and n hnlf or four pintu or more. The Idms going on, howpvor, 
reprvsi^iil.i sueh u Qiiciuutiiip product dependent on vxt^roisu or work anti 
the tempemture to which the body is exposed, that great variation must 
ensue in the amount of fluid roquirod. The vlTect of muscular exertion 
in leading to inureased cutoneous Iranapimtion is familiar lo all. Ex- 
ponura to hent aUo is well Icnuwii to MCt in the sainn viuy, and where a 
particularly elevated temperature has to be endured, the loss of fhiid by 
th« skin is vcrv great — indeed, it is by thix loss and the evaporation 
which follows, that the cooling iiiflucnoe ia oxnrtod wlii^rchy the tempcra- 
ttiru of thu l)oUy ia kept down within natural limits. Iti the case of men, 
as particularly the stokers of large steam-vessels, who remain for some 
time in a highly heated atmosphi'rr', thn los* of lluid ooi;urring«ntail* the 
consumption of an citominuit qiianiity (»oine quarts in thi^ cnuratt of a 
few hours) of liquid, and it ia the practice with such persons to drink 
from a storo of wai*r into which a little oa.tmcal ha* hern ihrowti. Now, 
acoordiiig to tho amount required, so i« the sitipply tiroridrd for by the 
■enaalioii of thirst — a senvntion which creates an irresistible desire to 
drink when the «rant of fluid in the ayaiem exists. 

If a plaiu and wbolesomo liquid be drunk, thv vrrur is not likely to be 
COmniittRd of taking too much. After compensating fur the loss by the 
akin and with the breath, the surplus passea off through the urinary chan- 
nel, and it is desirable that this surplus should amply suffice to carry off 
the effete prcxluctit fortiiing tho Kotid matter of the urim; in ■ thoroughly 
dissolved state. The notion has been started that it is advisable to re- 
strict the amount of liquid taken vitb the meala wilh the view of avoiding 
the dilution of the gastric juice. Whether as the result of the inl!u- 
eooa of this notion upon the public mind or not, mtst'hinf, I beliovc, is fre- 
quently oi-pn»ioni'd, fnptciallv amongst the highrr mnkn of society, by m. 
too limited vonoumption of lluid. Instead of taking a draught of somo 
innocent and simple beverage, it is at many tables the fashion to sip fluid 
—and this a. moro or 1cm> atrongly alcoholic one — only from the vrine- 
glass. It ia a mistaken notion to think that when we drink with a meal 
we ara diluting the gaetrto juice. The act of seorettoti is excited by the 
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arrival of th« oi«d tii the atomtcb, and the ^»triojuioe is not there atlbe 
time of ingeitioD. It happens, mde«d, that ine absorptioD of fluid 
lakos placs with great aotitiiv, and tli« liquid vliich is drunk during & 
tnoal becoming nbsorliird, ms^' be looked upon as proving aUvsnia^oua 
by aftorwftrd contributing to yi«ld the gastric juice vrhiok ia required. 

Water ronftiitutvii tliu e»seiitial basin of all our drink*, taken purely 
na aucb. Th(> liquids consumed are of varioua kinJii, but watrr in the ele- 
ment ph^siologicallyand indiiiponiubly rciiuinsl. Many uf tbo beverages 
in Use, Jiowovcr.are far from simplj- (ulfdlingiliooffi<» of aupplyin^ water 
for the parposen of life. Tlie upcesi^ory iiigredionts ihvjr cuntain give 
them special [>roprrtte«, for tho sakii of whieii tlicir cmployutmit ia oft«ii 
maiiilv, if not solely, dictated. It may lie aaid, however, that a lai^ 
quantity of Quid is required to be coDEumed to oumpeosale for tlio losa 
occurring under violent oxerc!««* or expoanro tp a high temperature, 
and that iiuthiii^ is equal In a simple atiueous liquid, and iha softer and 
purer the wiiter the better. Aa already mentioned, those who work in 
unusually liot situations am in the habit of conaumitig, and wiaelr so, 
plain water, the rawnesa of which la removed by the addition of a uttle 
oatmeal. 

Ikfore treating of the beveragea having special properties, aa tea, 
coffee, etc., and the varioas liquids of the alcoholic cIilm, nil of which 
are products of artilieial rvauunteit, sometliing will l>o Mild regarding 
water, whioh forms the drink that has boon plaocd at our di»po>al by 
nature. 



* In Appendii II. to Dr. Parke** pabHcation. On thp Innie of a Rpirit Batioii Dar- 
ing th« Athantl Campal^ of I^T4. on i>«<v>uiic in Ktvon uMtiag fnrtti t^« tcood eSaot 
ppMluced \>y tli« amiilujiavDt ol oatDXiuJ dnnk duruig Ibe liettrj wotk leceatty ao- 
complisliad la tha convciMon of th* broaj IdIo aano'r-gwgi* en tha Orval Veatais 
Eulwajr. 

One portion of tbt- nudiMtAkmg Mmnstei] of nairowinfr tlie gaus« on tit* South 
WalM aootioD of ihn railway tor a l«n);th uf aLK>a»40U viilesof siiicle line. Tbe a am- 
ber of ram employed wa* I.ACO, and tbo votk laaMd Crtna WTeatMu lo elfbleeo bouta 
a dnj for snTi^ral Hiidowaiva dnim Acoordim to the report of ttte ■apeiiiUeiidJDS 
BUHiiii-'Dr. Ibis iiina wuikeil io gnoiptof about thirty enoh. and waia faoniiail in lodna 
built aloug tht- lui« about da rnilas aparL Th«r wcr« directed to bring vith then too 
food th07 wuuUl vra-al (or about Iwu weeks, and. as a rule, the; proridedcooo*. ooffoi, 
mgaf, biWMii. hrund, and chacjia. At «a/Iy dairo, wat*r wan bsat«d al Uie lod^M and 
brookriuit made. Tbnt otc t. tbo daj'** work wa* oominenoBiL Titouigb w«Dt liiudTiuiee 
|itovid«d witb a lBtg« ituu put, and oatmral in 'i9 lb. packaKra, Water boiDX found, a 
Droplace of stoaoi waa ooDstnetail and tlie poi boiled. Oatuical wan tben ■{iitnkled 
into it aod added until tbcir trmel was made. Aa aoon m llie about tot drink was 
heatd, biicketa wars fl)l«d anil nnrriod roood. naaU tloa bsinir usad lo drink It from. 
TlM men soon got to like il vxcdedinjrTy. and niwd It vary laqcaly to nip{Jem<nl ihuir 
aalld food. It was the oulj drink tukc'O durinc iJiu dajr. 

Tba cneiiinnr mip«rintotidiii|r t)i9 portion of the work whieh was <»rnr<d oat In th* 
mootb of Jouf, If^l, on the Wllia. floiunntct. and V^inontb biiuich of llin liua, re. 
potted t&al tbfl in«ii warlicd from dayligbt to dai-k. Baob Bun waa allowad ono pound 
ofoatuiaalandoiie-bntf {luuud uf nujrat jiirr dMin. aadamaa waaoppoiMadlooooksBd 
■orre it out to each Ki^ug of tweutr-ooe niea. I'lia men «ei7 modi sppieclatad tUs 
drink, and liad nothing «Iim. no beer or iipirita being alknred on Ibe woik. Tha work 
from bexiiiuini; to em\ of Lhn cwnverMim laatad amrly a fortaifhl. 'Ilie oalincal aup- 
ptied the pla^e of wst«r. beer, tea, ftnd eeffM. For mealatbe men bad biaad and 
ehoaiNi, or tiimt. anil iu sinnn cdms tbejr bad beer at ni)[bt aftec thvir wiwk •raa orer. 
bat nctur in tbo work. It is (ortbor stated IKat thoro vmi a Mronic f^p)!n|r oo tbi> 
part of tbe engine*!* that tbe jpiod eondoat of the idoo and ttie bnrd woik done by 
tlHiiii wiM due to tbe liberalsappljofcatDMnUwbich they bad; aalCnot oni.v •|ii«u6haj 
tttctr tbiral. t>ut iUKtnlncl tticni, and euablod tbatu upon one oocasloii to kveji mb con- 
tinuallf wflthine ven- hiiiil frfin fmir o'olook oa Fnday monung' tlU nine o olook flu 
Saturday aveuiuB, a'illi very little iatunnisiBUi}. 
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Watkr. — Water i» clori%'&bte from various sourooa, and !« doiionii listed 
accordiog'ly. 

Itaiii-teater coiisiitutes the aqueous vapor which has existed iii the 
aliDosuliere and, boconiiii^ condonscd, Iinx dcscviKlod in a l!i|iiid form. 
It liulus ail anaJugmis jHisitiun lo distillt^d w»ier, um) differs fruiu it unly 
in b«iiii; improgiutcd with volatile products wliich have been kbulracted 
from the air. It is found to bo bigbly noratt^d, and to cniiiaiii traces of 
amtiioiiia, tiitric acid, «tu., atid also a littlv Drganiu mailer. It ia likely 
lo bu con tail) ilia tvd by tbu aurfaces upon wbicii it has fallun, and, uiiWk 
special care b&s been lakcn in its celiectioii, is iiat w(?ll ad&ptcii for po- 
table |iur|K>sea, althouK'^i fruin its frcudum from thu uarlliy sails it is par* 
ticubiry <'lij{iblo for domeatic uiv. Ita purity, iiid«M:d, as Inr as frcciloiii 
from the earthy salts \a oonccrnod, romlors it speoiallj ijrone to »cquiru 
dangerous properties from lead conia.ininatioii abould it ciianoe to be 
brought into contact with this metal. 

Spriri'j-teafer ia rain-water nbich baa percoUted ihmugh the carlb, 
and made its escape through some opening at a lower point admitting of 
ita don. It is charged with gaacoua and salinn principh-a, d"pnndont in 
nature upon the rhariicier of the soil it has permeated. Many S])Tii)g- 
waters furnish one of the best kinds of water for drinking. ^k>nic ara 
charged with spcaisJ int;redicnts — the mineral waters are alluded to — 
which n^ndvr tliom uniit fur ordinary u»e, but may give tlieni a htgb 
value in a tiierapvulic putiit ut view. 

Well- or jMtjnp-tealcr is of the same nature as spring-water. Deep 
well-wntor, unless there thnuld be any defect in the construction of the 
well, allowing a leakage into it from abovi-, mostly yields a aafe and 
wholGHomo dnnk. The water of surface or supprficial wells, however, 
onntiot Im spoken of in a similar way. Derived as it is from soakage from 
the surrounditig surface, through a comparatively shallow alratntn only, 
and this often conaiatiug of a loose porous soil, it is liable to be conlam- 
tiiated with orgmaic impurities that may cause it to i;ii'o rise lo ihe 
most serious cotisoquenccE, Superlicial woll- water alio u Id always be re- 
garditd with suxpicinn. It may be clear, bright, sparkUng, cool, and agrfto> 
able, and yet possess dangerous properties. 

liivar-vater oott6\fU partly of spring-water and partly of rain-water 
that hag run off from the surrounding surface of land. A large pnrtioit 
of the water consumed is drawn from rivers, and whilst vurying eonsid- 
erably in character, according to local circumstances, some riror-waters 
poaaaas qualities that render them highly suited for our use. The main 
drawback to their em|>luym«iit as a source of supply is their liabilitv 
lo pollution by the refuse of cities and towns being allowed to reach 
them. Rivera, however, pQusess ■ purifying power of their own. The 
effect of a rutining stream, and tbo influence of vegetation, are to oxidixe 
and destroy impurities; and thus if the pollution be only of a limited ex* 
tent, the water may bo maintained fit for use. 

I/istUitd water is now extensively used at sea. Moat large vessels 
are furnished with the necessary appliance for subjecting aea-waterto 
distillation to alTord the water roauirod, instead of, as formerly, ship- 
ping it from shore. Thus, a plentiful supply of pure water, in a strict, 
aenae, is at eommand. From the absence of air it has a flat taste, and, 
therefore, drinks less agreeably than that obtained from other sourca. 
There are nieaiia, however, of submitting it to aJ>ration, and overcom- 
ing this objection. On account of it« purity it r<'nJilv takes up lead, 
and many inatancva have oocuirod «( injurious effecia having been pro- 
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tlncQtl by contamination through the modium of (he pipes or tlieir joiiila 
bdangin^ to lh« i>oitdtfn*itig •[ijiAMtux. 

SpeaUDjr now of vrnter gviivr»II^', it ia ahnoet »eeill«M to sa^ thnb 
to 1>e suiulilo (or dnnkin^c purposes it should be hrijrhl and cloar, and 
deruid of tasto and scnvll. As « na^tunit product, ini|>rngii)ttiou with m 
certain ktnuutit uf ^^mdvous aud solid matter may be looked for. Tlio 
gas«ous mnttt'r. when coriuetin^, as it only pmperif slioiiid do, of air 
niid carlioiiio s«!<l, ^ives ao ^rceablo briskncxn, nnd majr b« ooimidored 
a desirabio sccompanimcnt. The Bohd inatror, u iileen of a spe«iiiUy noxioDs 
charact«r from the presftnca of organic impurities, or unless esistinfr in 
«onsidt?rablu amount, «»Root be regarded as dciracliii^ frocn tbo fitnoM 
of the water for oonsiiinption, although it must be said tliat itie leu llis 
extent of impregnation with solid tnattor — in otkcr words, the purer tlia 
water — the better il is suited for our n»t, 

C'nwholttotne «a/er. — Tlie chief sources of unwhoIeaomoneM of water 
are; 1st, An excess of saline matter; 'id, the presence of org«nio impun- 
tin; and 3d, conlamination with li;ad, « 

/Vrrf. — The pretuncn of a moderate amount of saline matter does not 
render a water obje<:tionable for drinking, altbouch the less the amount 
the more wholesome it mar bo considered tu be. Alarge amount of saline 
matter may prcjudieialiy intluonco (increating or diminiahing* according 
to its nature} the aution of the »00reting organa of the alituutitarjr canal 
and so ocoasion constipation or dtarrhou; may aggravate the dermngod 
eondition existing in cases of dyspepsia; and posaibly prove, to some iiv- 
•Csiwes, tlie source of oalculoua disorders, or, at lea«t, if not the lourco, 
may favor the fortoatioa of urinary gravel or oaleuli when a tendency 
eziale that wnv. 

Second. — Tlicro is conclusive evidence to' show that the most serious 
flonsoquenecs have arisen from the ooiiAuniplion of water pollalod with 
organic matter, l^is, in fact, is the impurity that is most to be dreaded. 
Outbreaks of diarrhuin have been very distinctly traced to the use of con- 
taminated water of this kind. It is acknowledged to bo one of ll>f> must 
eoinmoQ causes of dysentery, and has been alleged, when derived from a 
uiarshy district, to be ca|>able ot ioduciag malafious fever and its con- 
oomitant cnUrg<>inetit of the Hploon. 

From the faeis that have been recently made known, there c^n be nn 
doubt that typhoid or enterio fever has been (rrauently communicated 
tlirough ihn ino'lium of water. Some well-«etabliiihiHl li^atiineea havift 
Utely been brougtit to light wlier» milk adulterated with polluted water 
has been the cause of serious outbreaks of fovt^r. Whether water simply 
ehsrged with general nrganio impurity will suffice (o preduee lite disease 
has not been sottloil, but certain it is that if it be contaminated with the 
intestinal excreta of a fever patient, either by tho disohargo of sewage 
into a river, percolation from a drain or cesspool into a suptjrftuial well, 
or in any ottier way, it will do so. Probably tho pnunnoe of sewage 
impurity in a pnrttcuJar utate, apart from the s])eci(ic poison, will occa- 
sion tho diMraso, and it a}ipears Ibat it may be induced by iinpn-gnation 
with sewor-gaseB allowed, through a dofcotive aervioo arrangement, to 
Wcunic abucirbcd during storage in a cistern. Cholera is another disease 
which may be oonsidemd aa having been traced to contaminated water, 
and probably this forms the chief modn of its tpread thr»ugh a commun- 
ity. As with typhoid fever, Iho diacbaiges from a eliolera pAli^nl, in 
any way reaching water that is subsequently ooniumed, may sufike to 
be the cause of a widely spread outbreak of tiro disease. 
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7%irrL — Water may pos>«M Dnwbolason* proportic* from contunina- 
tion with l«ad, acquirGd hy tmvnit through leuen-fNpe* or stongc iu 
l«Mi6n-oitt«ntB. A portion of (h« o>«t&l becoming diaiolveiL ttie prolonged 
nae of the water frivea riac to th« ordinan- phvnotncitft of icad-poMouine. 
JtuoulfoertAio kinds of walt-r thaL atti lUbV lo U-coDte cxmuminatod m 
lliia y»my. AV'ater charfred vrttb a luodcratv quuutity uf the earth}'' salt* 
mar be prutcrvcd in coutact with lc«d with irapuoitT. Protectioo is 
«i[ofd«l bjr the fuftnatiuit uf sri iiiiwluble compound upon the surface of 
the metal. With a purer water, oti the other hand, a aolvcnt actioa is 
ftDowsd to oomc into play. Distilled water rcr; readily becooies iin- 
pregiuit«d with l*sd, sod if s cistern bo proTid«d with a lesdeo-cover, Um 
water whi^b has evsporated aiid oundensed in dropk upon the surface, ia 
falling back may lesd to s oonlsminstion which, from the cbsrscter of 
thft wster. would not otherwise occur. 

I'ur^/icatton o/ Wattr. — It follows from what hsi been ststed, that 
water has much to uiswer (or in the cauution of disease, atid that cun 
■boi^d be takt>ti tu ftt^ciire a pure supply for driuking purpotiesk. Il is 
wise to be cautious in druikiag water that has been derircd from a 
Ruperficial nource, unless it has been Hiit>ject«d to a iireparatory purifica- 
tioir. In the <:sbc of apring-watcr ik^uiiig from a depth, ai>d of di.-tp well- 
water, there is but little chance of any serious liarni srising. 'Die exlcut 
of soil through which it has pcrcolatM is sufficient to ensure an absence, 
oeriaiuly, of nuxiuus organic impuritv. Thu daiigctr eapvt-ially lie* u-ith 
river-water and the water of shallow wells, and these should always be 
nysrded with suspicion. 

A oonsideTsble number of processcM have been proposed (or the puri- 
Reation of water. Only those in oommon use in this oouiitry need b« 
referred to. 

Water from certain sources ia treated on a Ibt^ scale by what b 
known as CUirk't fyroett*. which cuiisiKta of the addition of a dafiolt* 
antount of lini»-water. The object of the process is to diminish the bard- 
neu by reducinz the amount of earthy matter, and it is usefully applied 
to water deriveafrom chalk districts. Hy oombining with the cjirbniiie 
acid, which is holditif; iu suluttuu carbonate of lime, the limu leads to a 
preci|iilatiun (if tii^wly formed carbonate, and at the same time of almost 
the wlidli- uf thit cartionute previously present. Thi; hardneu produced 
by sulphatt^s and chlondcs slill remains, but euapended, unil perhaps some 
duaolved, oresnic mattor is thrown down. 

SoUinff, by driving oS the carbonic acid, has the effect of dintinish- 
ing the hardncBS due to the earthy carbuiiates. It also acts upon or- 
jjanio malt«r. If it doa* not rninove organic matter it may bo spoken of 
as haviug the power of destroying the activity of that which po8sos»cs 
•pecihcally poisanuus propertie*. Where fear isuntortained n»iiccliug 
the traiiMtiiiisiott of oholers or typhoid fcrer, the water stiould be aub- 
jeetvd to tharou^ boiling, aud it may then be considered safe for use. 
Toatt atul tealfr, which is made by pouring boiling water on tonMi-d aud 
[Mu-tially charred bread or himiuil and allowing it to cool, fornm, on this 
account, a safer drink fur watur-drinkers than plain and free]) walor, un- 
laia dt>pciKl«nco can be placed upon the purity of the twuroe. 

f'Vtrntiiin ia very eKioiifiiviJy pracliited, and conlrihuies in a most 
important manner loMurd the purification of uati-r. Itefore beio^ dis- 
InijUt^ to the motropolis the supply of Ihe London Water (^inpanies ia 
•tibiuittod to filtration through sand un<I gravrl. SuHjicmlwl matters, both 
mineral and organic, arc iberebj reiuoveil, and dissolved iiiiuoral matlcr 
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nifty ba to some extent ditninisbccl, but Jissolvcti orf^nic mnttcr fails i 
un<1«r^ any mkt^rial alt(vrnti<^n, nnd fliioh Itltration mtisi not be viewed 
uH rejiJering water mi(« for us* when CionlamiiiBtPtl with noxious OKcrota, 
Animal charcoal, howevi>r, possesses a purifying power wbicli ix not «ii- 
joyeci br nthc>r ng«ntii, knd prn^ilation tliniiigli a good (ilt«r ouinpocod of 
thm inateriai eflects a r«ii)ovaI not only of suspended (DKltcrs, bul of » 
large proportion of the diseolred orj^atiic matter that may be contained 
in water. It is nllcgod ibal animal «hnrooal, in arrcatinf^, exr^rta at tha. 
sainc time a chemical &ltcration of tho organic matter. The best doni«ati4_ 
tillere owe their action to thia af;en(, and it is probabk that they have ' 
the power of oomplctcly dppriring water of any noxiouH propcrtr uf an 
or^nlc 8ouro« that it may have poaaeaAud. There is always the po»> ' 
Kihility, however, that through defective action somo active matter m^f 
pass through, and where room for »>i«picion «xista tbnl wntir may 
dangerouMly coriUniinatvd, it is prudent to nubjeot it to boiling inneiid of 
reiving- aolety on filtration. Tbu purifying power of antnial charcoal ia 
not unlimited. When water is charged with much organic matter it soon 
oeasea to hv vSeclWe. With the ordiimry drinking* waters, however, 
where the orgaiito impurity in xnial) in amount, a liltvr will continua to 
act &ati.sfantorily for many niotilhs, or even longer, provided, aa is alvraya 
necessary, the panaage of the water ia not too quicV After ceaaing to 
act propnrly, the aniinnl charcoal mav b« rleariMsil and again fitted For uao, 
and to secure a nonalaiit state of efliciency a filler should from time to time 
be subjected to this prooc&s. 



MON-ALOOHOLIC EXIHT-ARATrfG AXD RESTORATTVE 

The group of dietetic articles of which tea, oolTee, and cocoa form the 
chief rcpnrscntattvea, are only of coropsrattvoly modern introduetion into 
Kurope, although now no oxtenaivoly consumed nmongst us. Tbey mn«t 
be regarded as exerting a great influence on the social condition of man- 
kind, possessing the innocent properties they do, and consumed as largely 
as they am in the place of articles belonging to the alcoholic class, froi! 
which, wliea used in exoetis, suoh baneful physical and norml result* tako-' 
their sou roe. 

It is ocrtainly a remarkahle circumstance that the articles of this groupi 
should have iDdepeadently como iuto use in diScrcnt parts of the glob 
purely upon their own mcriu; that they shouhl alto be derived from 
plants widely separated in their botanical aRiniticH, and front different 
Structure* oi the plant, and yet that they should be found to poucM the 
same physiological propcrtti-w and dietf^tic rirtno, and, moreover, shiiuld 
be? diworcrcd, long sutiHequently to ihfir introfluction, to contain th»i 
same a<^tiT« chemical principle. In 1820, caffciue was discovered in colic 
by Kunge, and in lS'i7 thfiine in tea by Oudry; and in 1838 these two 
priucip;e» wore found by Jolmt and Mulder to be idcnticsl. I" 1840, lh< 
.lame sutiaunce waa recognized by Maniui in (iuarana — an article used 
in some part* of South America in the same way aa we use iiiaand ooffoe; ' 
and in 1&43 it waa fuuud by Stcnhousc alao to exist in i'aragnay tea — a 
kind of tea obtained from the leaTos of quite a dilTerftiit plant from that 
which yields the Chinese tea. Tfmohrontine, ikv peculiar principle bo- 
longin^ to ooooa, is certainly not strictly identical with, but, on the oih(;r 
hand, IS very dosely slUed to oafleine and theiiie. CoftxtM, the active 
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principle of the l«avM of the Erytfu-OT^lon ccea which are used in f!<iatti 
Amc-rick in tlin ssmci wkf ti* tvti, cofTei*, etc., nnd pruaosa tho »atnn dic' 
tetic properties, lias bc«n further found to bear a close chfsinioal reUUuii 
to the other principles, and to a^ree nil)) them iit physio)of;ic&! notion. 
Nuw that oalTiniin a.ii(l thoino, and wliml wvm orifpiinlly c«llud gtiaranine 
and parnguniite, have been shown to be idenlioal, it would proie n source 
of convenii>no>e if som^ suitable g^eneric n&me were invented atid employbd 
bj chcmtxtx to rcprcM^nt thern, Tlic aclioii of thc«« vurious principles 
his been maiie the, aabject of inquiry by the Cbrnmittee of tho Mritish 
Medical AesociatioD appointed to inv«»tigat6 tb« auta^oniBm of mcdt- 
cincsi; ttiid tbu rc.iiilt* showing tbo rescmblitnc^; ibi^y boar to t>ach other, 
and the antagonistic pcMilion they hold in rvlntion to morphia, am to b« 
fouud in the second volume of the JJriti*A Jluiicai Journal for 1874. 

TejL — Tea ennititiitos th« dried Imv«s of a plant belonfjinfr to the 
gtnus TJleu of [.iriiiieu*, which, UL'cording lo tlie morv ntoirut autlvoritj 
of Bcntham and Hooker, forms b section only of tlir genus f'tt/wrUia, • 
tribe of plants with which all ara familiar in England. Th« toa-plsnt is 
indigenous iii China, Co«hin China, Japan, and Lh<! northora part* of 
the eastern peninsula of India, and has been introduced into Uritiitb 
lodia on the soulhorn declivities of the Tlinialnyas, J&va, the Kong 
MounlaiiM in Wcitorn Africa, Braxil, Mudcira, and other warm and 
tempcrmte cuuntriex. It is capable of flouriBhing in all latitudes between 
0" and 40°. 

The two chief varieties of the plant arc T7iea boAea and 7^-a virutia, 
but beaides thuiM T/iea »asiiugua is grown atid used fur jtotne of the 
clioict^st auris of tea. 

It was formerly supposed that TTtett bohea yielded black tea only, 
and Thta viridU green; but Mr Fortutii- aneiMiainivd, and it baa since 
been fully corroborated by olliers, thai black and ereni are both obtained 
from each variety of the platit, it beinjc upon the mode of preparation 
*dopt«d that iho difference in the natnro of thr- article depend*. 77<m 
viridit abounds in the northern districts of China, where it is v^iltivateil 
on tho fvriilu slopes of the hilts. Ihra bohea is cultivated to the south- 
ern parts of China, especially about Canton. 

The first gnthcrini; of tea is conducted in April, and consists of young 
Icftf-budit, the removal of whieh to some extent injures the plant. The 
te« thus obtained, called yiitien, is insignificant in amount, and not an 
artiolo of commerce, but only intended for choiix- ^ifts to fricnda. It is 
used on oeoasions of ceremony, and although vfry wrong in ta*le, searcely 
colors (he water in which it is infused. The xliuwers of spring bring on 
fresh leaves, nnd the msTond ^rstherin);, which is the most importjint of 
the season, takes j>laro in May. A third and la»t g«th»ring *uppli«s only 
inferior t<ras. • 

tlrem tea \% prepared from the yovng leaves, which within an hour or 
two after being gat liorod are roastod in pnns orrr a brisk wood (iro. After 
four or five minutes' roasting they an? rolled by hand, and again thrown 
into tho drying pan*, where they are kept in rapid motion for about an 
bour and a half. The process is simple, snd specdilv aconrnpliahoil. 
rrussian blue, turmeric-root, gypsum, and sometimes indign and copper, 
are used to give an attr&ecive bloom, but this artifice is otily ntsorted to 
for the foreign market. Th« Chinese, it is said, never dye the inaa for 
their own cniisiimpiion. 

For hl<u:k ttti, tho leave* are allowed to lie in heapa for ten or twelve 
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baura after they have been galhored, dnring n-hieb lime ther undergo a 
sort of fnriniiiitaticm. TliojT ari> then tossoJ ahout till ihoy become soft 
and flaccid, ami, aftur bring rull«d, iitv alle-rnnlelvlicated and nillvil three 
or four tiiuoa. Tho Uavea are nftemtud drioA sfowly over cliarooal fires. 

Various AorUt of both bUck and green t«a aro manufactured. Of 
jireen, Sinj^lu or Twankay is the low«ftt in quality. The chiiit of the 
othvrs, in upward order of esoelleiice, are Hvson'Skiii, llysoii, Inijicrial, 
Gunpowder, and tho cliotctst Voung Ursun. The cUief varieties of black 
lea, arrnu^ed in ■ similar ordvr, am Buliea, Oolou^, Congou, C&mpoi, 
£>ouohoii)r, Soucby or Caper, and Pekoo. 

Oertniii teas possess a charactoristic aroma, de)»endent on the district 
in which tlipy arc grown; but tho Chinoe^ aliio adopt the plan of sci>titinf* 
some kinds of ten vritb varioiu ilowuRt, stioU aa ronox, jasmine, and omngc- 
blossoiiiK. 'I'hc dry tea and the frc&hty gathcired Uoiren htf. iiiixt*d aiid 
allowed to n-'iimiii together for twentv-four houra. The tk>were are then 
sifted out. 

Lis tai is t1iu nxme applied to an article prodiicetl frotn the dtut and 
stvncpingH of tea -vra rehouses, o(->nteiited with ricie-wat«r, and rolled into 
grains. It is made either of a black color, to imitatv Cap«r; or green, to 
resemble Gunpowder. It is maiiufacturod for thu purpose of adulterating 
the biitt«r k!nd» of tun. 

lirickten is nude from the refuse, siftings, aweopiugs, and the broken 
leavos and twi^ of tea moulded into forma. The Tartar* uao tbia tea. 
Tliov r<tdtic<:i ii to powder, Bud boil it with the alkalliifi water of the step. 
p«a, to which sail and fat have b«en added; and this decoction, mixed 
with niilk, butter, and a little roasted meal, they consume as an article of 
subiifltDDCo. It is also nscd iu tho same mautitr na other tea. 

Ti-u appears tu luvii bttou uivA from tiinn iuiiiinmorinl in China. and is 
knuwu tu Lave been common at the beginning of thu iiixth c-entury. It i» 
said to bavo been introduced into Japan about iho bof^iniiing uf the ninth 
century. The Dutch Eaitt India Company introiluni'd it into Europe 
emrly in the sevcnteontli century. The Jinit r(.-rrrciice to lea made by au 
Bnglishnian was in tho year I6IR, and is found in the records of tho 
Enf^ish East India Company. In I(r57 a rather Inrge consignment fell 
into the hand* of Mr. Thuinns Garraway, the pcmon who vatabliEihed 
Uarraway's ('ofTeo IIous«. The consuroption of lea in the United King- 
dom in \^^'.\ uinountod, according to Johnaton, to 58,000,04)0 pounds 
(85,000 tons), or about oii« forty-Cttb part of tho estimated produce of 
Cliiiia, 

[u 1866 the atnount entered for home conaumption had risen lo j^fi,- 
000,000 pounds. ]n 1871, according to tho publinhcd Cuatvm Jiouso Rv- 
tiiriis, th« quantity eonaumvd was 3 lbs. 13 oz. for each mcmberof theaona- 
muniiy. » 

The moat important constituents of tea are: 

^tr«f. — An satringent mailer of tho nature of tannic anid, which con- 
■titutea the souroo of the bitter atyptia tasbn it pu)isess«s. In tho analyMS 
furnished below, the amounts of this aatiingent matter ttand in round 
figures aj 13 and 18 per cent. 

StooTtd. — .\ volatile oil, lo whtoh it owes its peculiar aroma, and wbieh 
only amounts to about } or } per cent. 

T^ir^. — A cryatallUable body, of ao atkntinf nntiirc, and rich in nitro- 
gen, oiUlcd e/ieine. This, acoordiug tu the subiuincd aiialvM-^, only amounts 
10 about ^ percent., but Stenhousc hns found from 1 to 1.27 per cent., and 
PeUgOt's results give more than double this, vis., froiu 2.34 to 3 per emit. 
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There 1% tlierefoiv. consiOerablQ direraity in the remits llu,t ban been 
obUtaed by diSoKnt chumivta opon thia point. * 

_^ ContpMntiont^ Tea {iiuUvr). | 

■ Blkok Urn. GrwB tM. 

H ^!lu•^nt;d oil o.go o.7t) 

■ Chlntophylt, 1.84 £.» 

■ Wu, 0.00 0.38 ' 

■ RMin, 3.64 S.9S I 

■ Gum :.■« Kns 1 

■ Tonnin, 13.88 17.80 , 

■ Tbeioe, 0.46 0.43 

■ Gitnclire matter, .... 21.36 23.80 | 

■ Coloring MuUunce, .... 19.19 33.60 

H Albumen, 2.80 3.00 I 

■ Fibre, 28.33 17.08 i 

^1 Ask {mtncntl subsunccs), . . 6.a S.M | 

Te« is flonsumed undpr thn form of inftision, mnde by poaring hoUmfi < 
w«t«r upon it and ftllowiog it to Bt«nd for a short time. If boiled, a )o«a 
of ita characteristic flavor would occur tbrougti the dinipacion of its aro* 
matic prii>i?ipl«, wbiob is very volatile. 

The water used sliould be neither particuUrlT hard nor Roft, aa the for- 
moriiiitx.-des the (/xtractioii of the soluble principles, and the latteir favors 
the alMorption of too roucli of the general cxlractiTo matter, at the lacri* 
fico of delicacj of flaror, Itirer-waier is the beat, and this is employed 
by the Chinese, llie vater should not be allowed to remain long on ths 
leaTes, im by ptanding, or stewing, thn infasion loses its aroma and takes 
up an exoesa of »xtrtctiT« matter which givca a rotigli and bitter taste. 
Tnus, (he liquid quickly poured off oontains more aroma and leas eolor- 
ing and astnngent matters, and thereby possesses a choicer flavor than 
that which has been allowed to stand. Tu China, tos is toineiiini<s infused 
in a Iea|iot and nomctimirs in the cup, from which it is drunk off tbo 
leaves. In Japan, the tea-leave-i are ground to powder and, after infuaioa 
in • tonciip, (ho mixture is boston up till it bccouu-s frothy, and tben the 
whole IS dmnk. 

l>r. [jotheby says that it is experimentally proved that an infusion of 
tea ia strong enouj^h when it eontains 0.6 per cent, of extracted matter, 
and that a mud erst v-xized cup, holding liv« ouncea, would thus contain 
•bout thirteen grains of the extract of tea. 

Ten ia usually measured by ilie spoon for use, but the weight of a 
■poonful varies much with the different sorts of tea, and aa green tea ia 
rolled much eloiser and weigh* hoarier than hUcIf, a spoonful of the for* 
mer, apart from any difference in composition, will make a stronger in- 
fusion than that of the latter. Dr. E. Smith has instituted a comparison 
in reference to this point, nnd the following is the ub!e given by biiii 
sliouring the weight m grains of an evenly taken moderate-sized caddy. 
s|K>onful of te«, sod iho number of such spooofuls required to make % 
poabd. 

■ la (he roo4 JoaniBl. tcI. L. p. IDS. tt 1* suts^ thai BtenlMiiae'a otMrrMJons 
•hew a rsnire in tba amoont of ttolDS in TsrCotis teas from TO lo 2 18 par onA.; Koi 
tkalPalifot'«Tc<nlUvar7.l>otUiat ia hti last sad most eoiapleie eiperiuMBi ke eh. 
tahied. 6.31 ptt ouiL 



B-i_j „» .-. W*l|tt <rf > apooo- XombOT of apoon- 

Black— Kma or te*. MfaftniM. iuU in » poand. 

Oolong, 89 179 

OoDf^ou, inferior qoalLty, . . . .53 138 

Plowcry Pekoe, 9% 118 

ScrtKthong, 70 100 

Congou, fine, ...... 87 80 

Gbksx— 

tijwoti altin, I Not now imported ) . . &8 130 

TwBiikay, \ into Edgluid i . . 70 100 

Il/son . 66 106 

Fine linportkl, 90 77 

Soentcd Caper, mi irtificuil pTepu«tioii, . 103 ^ 

Fine Gtin|M>wd«r, 128 67 

With Tvgmrd to theaa results, aomothing may be due to tha cotidiiion 
u to form of tho toa, some t«A8 holding togetliur in the spoon more tlun 
oth«r8, otheririse a {>ouiid (>Bokot of ibe tint on the list ought to be tbrea 
timed the size of tliat of the last. 

The {.'hineiir drink their tea in a pure stato. The Kusaiana frequently 
squeeze the iuit'o of lemon iuto it, and cbU is aaid la form an agreeable 
aaditioii. 1 he Gonnaiis often flavor it with rum, ciiinnuion. or vantlla. 
In KnglniKl it may be seid to be customary to add niiik or cream, and 
mgar; the one having the effect of thniiiiishing the astringent t«stc, and 
the other being employed to please the palate. 

Tea is not to be looked upon as conitlituting an article of nutrttioo. 
The quantity of material furnished to the system in the manner it is used 
is too small to be of any significancv per m in eonlributinf^ to the chemi- 
cal changes which form the source of vital action. If not ocuMipytii;^ the 
position of ail article of nutrition, however, lU extensive and widely 
■pread cinplorment mav he tsken as indicating that sumo kind of benefit 
is derivable from its use, and it is probably through the nervous aystein 
that this is mainly, if not entirely, proiluced. 

Much disoordaney exists in the staCementa thnt bare been made re- 
garding tlie offoota of tea upon the system, aiid an unfortunate want of 
iinifomitty prevails smongtit mcdioal praetitionera in the recommatKlatioiil 
}{!veii to ihn public upon the subject of ils employment. Tlie diametri- 
<-ally opposite ulviee that is frei^uently found to be given to patients, one 
member of the profowiun recommi-iidiiig, and »nutlier immeaiatcly after- 
wan) pn>hibiling, the uttc of lea, exhibits an arbiirnry course of procedure 
which tesiilies to the want of some definite guiding principle of action. 
An attempt will bo made; to futtiish a eouciiia represenuitioii of what is 
known, and from this may be drawn a basis for greater uniformity of 
prooedare. 

Tea fonns a light beverage, which is neither heating to the system nor 
oppruaire to the stomaoh, in which rixtpeota it differs froni coffee. Taken 
in moderate C[UAntity, it may bo spoken of as exertingan exhilarating and 
restoratire antion without stimulating or inobristing like alcohoL By 
such action it exerts a reviving influence when the body is fatigued, but 
perhaps some of the effect is aUo attributable to the warmth belonging to 
the liquid consumed. It disposes to mental choorfulne«s and activity, 
clears the brain, arouse) the energies, and dimiaixliesthe tendency to sleep 
— to such an extent, it mav be, in aome sensitive perxons, as to occasion 
a painfal state of vigitanes or waichfulnas^ and slecplcaauess. 
It 
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Tito plicnoinena pratluc«<l when tea is consumed io a strong state, and 
to ft hurtful «xtBtil, *liotr that it la capable of acting in k [towtrful manner 
ii|iaii tbe norvuuKByHlvm. Norvuus a^italicjii, muscular tteniors, a M>nse 
of proatratioii, aitd pulpitjitton, conatitiit« eSvota tliiit bare bven witiicaiied. 
It uppeara to act in a sedative manner on tlie rnscular system. It also 
poHseseeB direct irritant properties, wbicli Uad to t}iu production of ab- 
(lominiil pains and iiauKca. It promotes t!ie actiuti ut t)ii» skin, and, l>v 
the astringent innlter it contsins, diininislmH tlitt action of tlin bowela. 
Green t«&, as ie w«ll known, piisncTMca far mure HCtiTe properties than 
black, allhotich, ss previously stated, ifao two ar« obtained from ili« same 
plant. Tile ililTeri'iiov betwcieti thoin is dopviident on thr mode of tr«ai- 
meut to vrliicli iIil- li-uf in *ubji?cted anil the period of gatlicring it. 

T«B, like coSeo, ajipea^ea liie semaiion arising from liic waoi of food, 
anil eiiabloH hunger to be better borne. Lehmariu was of upiiiian tliat it 
IviRMnud tbo wastv of ihu body, but Dr. K. Smith aaaorts tbat ti iiK-'rvascK 
slightly the amount of irarbrinio auid vxhaled, artil he thereby speaks of it 
as promoting ratherthxn checking ohemico-vital action. More concUinTe 
evidence, it tnaj bo coiisidorod, is required in rofcrcncv to thU matter to 
show liial any decided aoiioik either way is »xertvd. 

To expreea in a few wonls th*; ailvuntajrea durivable from the ase o£ 
torn, it may be said that It fonns sn agreeable, rcfrv-shing, and wholcaomo 
bnversgo, and tliomby constitutes a useful medium for the iiitroduoiioii 
of a portion of the itutd wr rcijuirv into the nyntiMn. It auc-ures that tba 
water oonsumcd is rendered safe for drinking by the boiling irhich is ii«- 
eoasitaUMl as h preliminary operation in making tou. tt cooIk the body* 
wh«n hot, probably by pronmting tho action »f the skin; and warma it 
when cold, by TJrtue, it would seem, of the warm liquid consumed, la 
a negative way it mav prove beneficial to health by tsking the pUc* of a 
k« wholotoma liouid. Through the tnilk and xugnr uKually con8ume<l 
with it in Ktigland, it sfTord* tho mvaiis of suppli^ing a certain amDuni — 
and not by any means an insigniiti-aiil amount, viewed in its entirety — of 
alimentanr matter to the system. Experience shows lliat it often aSords 
comfort and relief to persons snfrvriiig from iiorvous hendaohe. It also 
tends to alluy the excitement from and oountctaet the slate induc«cl by 
the use of alcoholic stimulants; and, further, on account of its antlsopo- 
rihc properties, like coffee, it is useful as an antidote in poisoning by 
o)Mum, 

Its tue, particularly green tea, \a objectionable, in a strong state, io 
tho ease of persona who are rendered watchful by it, and in oil irritahio 
conditions of the itninaoh. Tbo astringont matter it ountains will caiisa 
it to imnedfl digestion, if taken itrong and in any large ifuantity daring 
or ahortly after a meal. 

Rbpiiebrxta Tints of Tix. — Before concluding this section on lea, 
reference may bo made to the leaves of certain plants, which are prepared 
and extensively used in some localities in the samu mannur at Uioee of 
the Chinese ten-plant. 

Mate, or Pura^futiy Tta. — Tliin tadurived from the dried leaves of the 
/Iftt I'arttgtmijctuit, or Uraiilian holly, a plant belonging to tho &tme 
tribe as llie hnily of our own co«intry. It is a native of South America, 
where it grows in a wild stale; and in some parln of that portion of the 
world the leavi^a are extenaivelv employed dicti'ticnily mi tea and coffee 
art- in Asia and Europe. Tli*" li-aves, aft^r bi.>inL' driivl, iiro r»»dure<l to a 
coarse kind of powder before beinj; ased for yiuldiag ih« infusiuiL it ia 
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not rorroct to look upon Ptnguty tea as a apurioas substitute for Chinese 
t«». It in cotuiiimed upon lU own mnriu, and it forms a curious and in> 
l«r«aLin]f faci ib&t it ooiituinsan active principle which wag at firetoalled 
paroffttaine, but which haa since bmri found lo be identioaJ with lAeine 
and ctt^ine. 

The i^bivf ouitatituents of Farai^a; («a are: 

fir^t, — An sairin)j^)nt principle aiialoffouB lo tannic aeid, which n 
present in suSiciont uroporcion to render tbofrcah lcKV«aan article of VM 
to dyers iii the Urazils. 

Second. — A volatile oil. 

77tird. — Thein«, aniQUiiting in quantity to about 1.30 per eont. 

Paraguay tea is spoken of as beinj; more exciting than Chinese tea; 
and, when oMod in cxcca*ive ^unntit}', is said to produce a kind of deli- 
rium tr^nen4. 

Additional ^'arietics of Para^av tea are made from the leaves of the 
JUx ffonyan/i'i (i-nllod Brazilian tea), line th<a!Z4ut*f Ptondcjt gliUKlui^^it 
(called M<;xif»n tfii), and Oipraria biflura. 

Coffit-Uitrfs. — In til© islands of the Eastern Archipela^, the leaves 
of the cofToe-plant, which sotnewbat rciwniblc in oulitido character thoee 
of tltt) common laurel, are dried and used in tho manner of lea. Tliey 
yield an infiijtion which even more appmximntc^s to that of Chincae tea 
than does the infusion of mate, or Faraf^uay tea. It contains the saine 
kind of oonstitnenis, and the thriiM amounts to about 1.26 per cent. It 
forma tho favorite tea of the dark>ftkinned {topulation of Sumatra. In 
taste and odor it roaembles a miaturu of tea and oolTee. 

Labrador tea ia made from the dried leaves of the Led*m paluafre 
and Ledum hiii/oUmn, It is very strong in aatringcnt and narcotic prop- 
erties. ■ 

AbyMtnian tea, called cAaat, eonsista of the dried leaves of the Catha 
4duiS*y a xmnli tree allied to the Saffcretia theartrtnt. It ts cultivated and 
UMd extvntiively in Northern Africa. 

In *' Jolintiton'ii {.'hcmiiitry of Common Life" a lial of several other 
nianta i« giv«n, the leaves of which ar« uAod for infusing and conauming 
in the MTiie manner as Chiiieso tea. 

CoFFXB. — Coffee-beans constUDto tho seeds found within the fniit of 
tba iJoffea AnU/ica, a small tree belongiDfr to the tribe Coffeacta, of the 
family RuhioDtie, which ia indigcnoua in Southern Abyatiinia. 

The tree ia said to have been transplated into Arabia at tho beginning 
of the fifteenth centurr, and the cultivation haa since been extended to 
Egypt, tlic Wort IndifM, Peru, Hraxil, .lava, Ceylon, and other vrami 
eoantries. "When the climalo is dry, ahniidaiit irrigstion ia required while 
the tree is growing, but as the frail begins to ripen the water is cut 
off. 

The fruit forms a succulent Imrry, similar in nppeamnra and color to a 
small cherry. Kach berry oontaina usually two ii««ds, forming the ooffee- 
boanof oomtnorco,8urroundedby a parchman l-liko envelope aud the fleshy 

To eslraet tlio iMtds, the frotih, ripe I>crric» are ■omelimes bruised be- 
tween rollers, and the thick, juicy pulp ia then aoparsted by paning 
through sieves, upon which the beans are retained. Thevare aftorwaro 
wasltttd with water, and dried. Tho parch roent-Iike envelope is neat de- 
tached by a heavy wooden wheel, and the chatf removed by winnowing. 
Sometimes (he berriee are dried in the sun, by which the pulp and motn- 
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hriuiouK eiiveIo|M! become f ri»ble, aod «re r«[iiOT«d by ligbtly oru»li!rig and 
winDOwing. 

The ooffoe-bo&n is twuilly importod in th« Bbov«-in«ntioned deoorti- 
cfttod atfttfi. It then coaHtilutcit s bornv bodj*, tuudJwI ou one wiAn and 
flat, with a tongiludiiial furmv, on the other, and of a yellowish, bluisli, 
or ^re«i))itb oulor. Somelimes, liowov«r, it i» met witli Eurrouti<J«<l hy ita 
tnembranous cuvctui^Ci and ia thuu caUcd in uviDuicrcv " cv^'tt in ibc hvak." 

The eoffso produced by different countries proaenta variations in qual- 
ity and the pliyaioal oharacient of ihe boan. The Btnalleat brun in cunniil- 
ered the best, Morha or Arabian cofifcc is the most highly fBt««ined^ 
Tlie be&D is aitutll and rotiiMl, and of a darlc ytdlow color, with a tinm on 
f^-cii. This variety davc:Io[>a a mure ajxrevable aroma than ibe otnrrs. 
Wat Indian coflee \a usually of a grccniah gray tint, with the «tids uf 
the beaes rounded. A slight difference exists m the prodnctioo of tbu 
rarioas ialaods. Jamaicti coiToo, for iQataticc, doc* not vxaotly resemble 
that froiu Murtinique, and the coffee from St. JJomingo ia Ivia it>tM.-nied 
tliaa «itli«r, aiid is pointed at the two extremities. Javn and ICiiU Jndiitn 
ooffoa ia large, and of a palv voUow color. Ceylon coftc« is tbe least prizttj 
ot all. 

ColTco i» said to liave b«en io use in AbvBsitiia from titne iinnieniortal, 
and in Persia froin A.v. i^7fi. It was used in (.'nn&tantiiioplo about tbe 
middle of iho sixtoonth rontury, in «pitc o{ the fiotcnt opposition of the 
prifulH; and in l^'il two ooflfee-Iiuuat^a wure oj>vuod in that city. It wss 
introduced into Europe in the acTentcenth century, but the precise date 
is variotiftly slated by diffcronl aiilhoritios. It was drunk in Vvnice soon 
after lOlT), and brought tu ICugland and France about forty yean *ubso- 
quently. 

To sbow tly progress in the oonsumpiion of eolTea, it may he mentioned 
that in 1099 one hundred tons of coUeo were consumed io tbe United 
Kinji^m, MToniy of which were used in Kngland (TomlinKon). In 1868 
tlie consumption in tbe United Kingdom is staled to have been aixteeu 
tlHKiMnd torts ("Cbambcnt'a Encyclopedia"). About tho same time the 
total Kurripcnn Qoniinraivtion wus aomethine like aeri^nty-five thousand 
tons (Johnston), and the entire woight of coffee miH.-d over th« world was 
fpivtiscd to bo about six hundred millions of pounds (Jolmsinn). Kenrlr 
aa much cofffto ia consumed in the United Kingdom as in France; and, 
proportionately to its aiiie, lielgiuni, Payea says, oousumes livo litDCs a* 
much as France. 

Tlio coffot! of commerce is formed of tho raw bean, and subjection to 
tbe prooeaaof roasting U ntiuired to place it in a suitable condition for 
tbeconaamer. This is performed in an iron cylinder, made to revolve oTor 
a fSrtt. It leads lo tho development of tho aroma and other qualitiee for 
wbioh the article is esteemed. From ti>e volatile nature uf the aroma the 
roasted coffee grently detoriorales by keeping; hence the procesa of roast- 
ing should not bo porformod long- before tho colTco is made use of. 

Under the process of roasting, the ooffee-bean loses in weight and gains 
in bulk by expansion. It at tho same time changes in color, asHumtng a 
reddish brown, ohewtnnt -brown, or dark brown, sorording lo the extent to 
which tbu roasting has bncn carri^l. The quality of iiie coffee a great 
di^al dvuendii upon tbe manner in which the roasting has been pcrforo- 
nd. If the seeds are roasted too little, the desired aroma and cnipy 
reutnatic prodncia are not sufEoienily derelop^, whilst if roasted too 
much tlier nrc partially dissipated, and an nnplcnaiint flitvor substiiiile<l. 
If a fuU-'flavorod co&eo be deeired> tbe darker »li«de of cvlof jbould be 
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chosen. Ill EnKland, the opcrKlion uf routing in coodaatcd in larf^c e»- 
t&biishmeiiM (Ipviittiil to the purpose, but ou the Continent it is not uncotn- 
(non Utr ll to bv |)erfonnw) from tiina to titn« on k small saale Uy « m«mb«r 
of the liousehakl. Beforo beinffuscd, coffee roquirc« to be ground, and the 
remark that has boi^ii mntlc about the roaxtcd b«aii losing its aroma by 
kccpii))(, Njiptiea with aiill t;reiktL>r foK« to itie article wiien gruitiid. To 
grind it aa it is required forms the best plan, but when this ia not adopted 
It ahonld be pree«rvad in a n-oU clti*<M] bnttlir or tin. 

Thfl cbivf co[ititiiu«iit* of colTiM ar« of the Hcn« aature m tboso men- 
tion«d for tea. They are aa foUows: 

J^rst, — A volatile oil, which giroa to coffee the aroma it posseasM, and il 
developed by tJie process of routiug. The ftmouot of U is less than tbu 
existing in tea. 

Sttiond. — Astringent matter oonstituting a modification of tannin, and 
called caSeo-taunic and caffeio acids. It is presL'ot in much smaller quan- 
tity thnn taiiiiio acid in t««, and amounts to about 5 percent, in r(ii« coffee, 

TJitW. — Caffeine. This principle, as already mentioned, is idciilical 
with theine. The amount of ii, as estimated by different observers, in 
coffee vsrios considerably. Slenhouse gi^es it as about 0.75 to 1 per 
cent., others at 3 to 'I per oeuU 

Compotitian of UnnxMed Coffee ("Chamben' Eneyolopieclia''}^ 

Caffeine, 0.8 

Lc^uminc (vc^tablc caaeino), ..... 13.0 

Gum and sugar, 10.6 

Caffeo-tannic and caffeic aoida, 5.0 

Fat and volatile oil, ...... . 13.0 

Woody fibre, 34.0 

Aah, 8,7 

Water, 13.0 

100.0 

An elaborate analysis is given by Payen,* from his own reault^ witli 
wfaloh tfae above is la close accord. It is as follows: 



CiMNfMwifiori qf Coffee (Psyen). 

Cellulose, . 84. 

Water, 13, 

Fatty matter, from 10 to 13. 

Gluooae, dextrine, undetermined vegetable aeid, . 15.5 

Legumlne, easeine, etc., 10. 

Chwroginate [caffeo-tannate] of potash and of caffeine, from 3.5 to 5. 

Kitrogenized structure 3. 

Caffeine, * • • • . 0;8 

Essential oil, O.OOl 

Aromntic easenoe, , . O.O02 

Miueral subsUDOos, 0.697 

100.000 
• Sabalaaeea AlimeetatMe, p. 411 Fwii^ I88S. 
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CofTco \» propared for tlrinking both in th« form of infusion and do- 
oocliou. la Arubia aud tliv Eut a decoction vt tl)« uuroa»VGd articlo is 
usually drunk, and the custom prevails of oonsuroin^ tbe grounds, which 
an looked upou aa nutritious, wiih th« liquid. In &irop«, h'>weror, oof- 
fee is always roaslod before it is used. Tbe old pru'ticc in BttgUnd was 
to pla«« thft fioffftfi-pot over tbe fir« for tlie ooSee to boil. In this way • 
lareer amount of mtLterial ia extracted, but at tke sacrifice, it. miut bo said, 
of flavor, for the aroma of culfue ia of a volatilu naluru, and bvcomes dia- 
Bipatttd during iIlo proirouc of boiling. To preserve tlic aroma, an infuaion 
only should b^iaade, and iho appliaucos that liar« been devi&eil for iu«k> 
iof; OoflfSQ io this way are exceedingly nuinerouH. The most f;eneral plan 
adopted ia to allow the Iwiling- water to perci>lat« tlirougli th« coffiw, di*- 

tioscd in such a manuvr M 10 prevent lb« grounds paasing with tho 
[quid. 

As boiling leada Io a loss of aroma, bo infusing only involrea a wast« 
of some of the extractive matter, which escapes being taken up. 1 f ecotio* 
my is no object thij need not bo consid«r«d, a large amount of ooflee b^ 
ing taken for use. If il b« desired, liowever, to turn th« coffao to the 
utmost account, both a deooccioo atid sn infusion should hti made; and 
thin may be accomplishod by boiling the grounds from which on infusion 
has been made with water, and puurinv the boding decoction over a fresh 
portion of recently ground coffee. The boiling water has fully extracted 
what the grounds would yield, and on bring poured over the fresh cofToe, 
esrnes with it thesromauiid Iho principles conuined in an ordinary infu- 
sion. The grounds last left, in their turn, will aerve to boil with moro 
water, and yioldadoooction for pouring over ao other fresh portion of coffee. 
Ill this way all the guoilnesti is obtained without any laurifice of aroma. 

At is the caao with tea, Moft water eat raots more from coffee than hard, 
and tbe addition of an alkali, as carbonate of soda, augments tbe viLtraci- 
iug capacity. 

Thti extent (o which tho cofFoo lias been roasted influences tbe amount 
of matter susrwptible of eKtraotion. Payon says that one litre (about 1} 
pint in English measure) of boiling water allowed to filler through 100 
grammns (about 3^ os.) of recently ground coSno — and this he gives as 
about the proper proportion for making colTce — when the roastiDg has 
been carried only to the produetion of a reddish brown color, extracts 35 
percent, of its substance, and only 10 per ocnt, when the roasting has 
oeen carried Co a cliestnut-browu. 

Aoourding to Ur. Lethcby, an infusion of coffee Is Strong enough vbeit 
It holds in solution 3 per cent, of extracted matter. Charged to this ex- 
tORt, a modurstv-Kiioa cup <5 ounoos), ho adds, should contaiii ftd grains 
of extract of coffee, and such proportion will be obtained when 2 ouiioca 
of fresldy roasted colTeo are infused in a pint of boiling water. 

Coffas forms a favorite and useful borcrsge. Tho propartias it pos- 
sesses fully justify the estimation in which il ia held. Like tea, il pro* 
duoea sn invigorating snd restorative effect on the system, without Iwiiig 
followed by any depression. It, however, eierts a more hosting and 
Btimulatitig action tban tea, and increases in a decided manner the force 
and frequonoy of lbs puUo. 1 1 also differs in being heavier and more op- 
pressive to tbe stomach. It arouses the mental faculties and the etiergiea 
f^caersll;, and so dispOMt to wskefulocsi, but in this latter respect iia 
influence is not so powerful as that of tiM. Taken in immoderate (juaiitiljr 
it may induce feveiishness, and vari»us tiiBnifcstatioiiB of disordered uei- 
vous action, as tremor, palpitation, aojiiely, and deranged visiou. 
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Oae of the moat v&lual>l« pfop«rli«fl of ovflee ia its power of relieving 
Ibe Muucion of Iiunjfor and fatigue. It exeiu ft mxTKeil sustaining in- 
ftueooe undBr fntiguc diieI privation, uiid tlius oiittblo* iinluim* tiKertion to 
be better borne under tlie i-ximetioe uf ubstincricv or n ilfficivnoy of food. 
To Um soldier on active sor^'ice it forma n most umFuI ftrlii-'ltf on this 
&ccouut. Th«! oK|>oriini;iit« of [.chnrnnn \vd him to ooiicludo llwt oolFu>o 
diininistieji ilit- wii»t« ot tim tiiiituus, «iid c4u»m food to ^o furllicr, but 
whotbcr tliiK is true in duubtful. Gasparin, bowavcr, from liis ubnerva- 
tioiis, also savs ihnl cofTce has the proportv of rendering the cloinciits of 
the body mure stable; &rtd thus, if not ftftording much iiourisliinoiil iUMlf, 
that it oconntnizi^o ullitir iiuitrixbnicnt hy dimininhiiig tii« waste goiti^ on. 
0» ihtt other liand, .Mr. Kqiikrev * could not find that the oliniinalion of 
urea and cbloridcB vaa diminisned, sa might be looked for if the above 
view irere correct, uniler the use of large doMs of colTc^, nnd M>tn« l«t«r 
rvsvarclies of E. liouif funiish evidence of a corroborative nature. 

" In aomo coiistitutioiui," sayii Pereir*, " coffee nets on the bowels u a 
mild laxative." "I have known," he adds, "sei'eral persons in whom it 
baa thJH elTttct; yet it ia usually described as producing contttipation." 

Wbiiit boating and iitimulatin^ to tho syatom in hot m-ather, ooffM 
is niont ttttrvi««»ble in giving wariulh to tb« body under exposure lo cold, 
Sotnething, it must be admitted, is due to the wann bquid oonsamed, but 
an action beyond this is i';tiTtiid. 

Uon&uin<;<i, tm unlTvu usually is, with milk and sugar, it further forms 
a medium for supplying direct nourishment, and tbix of no inc(intid«rabld 
amount, to the aystent. Pnyon remarks that a litre {about a pint mud tbreo 
quartern) of cn/e ttu UiU, »ioh as is usually taken wiib the morninir meal, 
coMLainit bi^twoen A and 6 ouniMiaof nolid matter, of which about Ij ounce 
ooiiftUts of iiitrogenoua matter. 

In addition to its dietetic value, considerable benefit is often dcrired 
from the oinploymunt of cofltMf as a ibcrapoutic ngntit. liy virtue of ita 
antisoporilic properties it is advantageously admintalered asi an auiiduto 
in cases of opium-poisoning. It is aUo of service in subduing this effects 
produced by the intniodcmtc uato of alooholic stimuUtits. ]t frequently 
affords relief in .-mnie furn).! of nervotu headach(^ and is vrctl known to 
oonstitute one of the moat valuable agents ve possess for oontrolling tba 
paroxysms of 8pasmo<Iic asthma. 

fictitious coffee. — A number of articles, consisting of various beans, 
seeds, berries, aud roots, have been used aa substitutua for oolfoo, but in 
□one of tbem does there exist (be characteristic and active principle— 
caduiiie, and none therefore are endowed with tlie virtue of coffee. The 
roBNted acorn in much used on the Continent under the namo of aeom 
coffuCi and baa been imported into England. The best substitute (or oof- 
fee vet discovered is said to be that which is kaowa by tbe name of 
8vHaS»k «e0t»y ajid is prepared from tho A»ir<Uagu» Satieua. 

CitiCfORr, — Chieeorr is prepared from the root of the wild auooory or 
•ndive ( CV«Auriwr/i intytnui), the type of a groat divinion of tho order < 
Ctm^ovUa, known by their milky juicv, and lo which also belong Uw' 
dandelion and iettuoe. It waa formerly uicd nuKli (finally from posseasing 
properties resembling those of the dandelion; and for about 100 jfoi^n bais 
own employed as a substitulo for and admiztura witb coffuo. Tho plant 



* Medico-Chirorffieal TnuuSbrtiona, vel. slix.. pp. I~t9, 1800. 
f Compt^a Oendua, vol. IxxviL, p. 96S-7, IbTS. 
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is cultivated in Knf^Iniitl, Bvl(;ium, {Io)l«n<l, Gennaiiy, and France, und 
the foreiffii is considered muRli iinperior lothe KiiuIikK growth. Theroots 
aft4>r Imiuj; washed ar« cut into fluiall pieoes &nd driml on a kiln. They 
aro (hou roMtcd in iroo cylioUons wbicb arv kept rovolvUig, ju«t as is done 
in the (use of enffoo. 

Rotated cbiocory contains, lilc« ooffee, an enipvreumaiio volatile oil, 
which forms thoBourcD of its aroma, and a bitter principle, but uocaffeiQe. 
According tn th« Rnftly«i« of John, 2fi per c«ni. consists of watery, bitter 
ejctrftctivo matter. 

Chiccary ;i«l<U a drink clonely allied in flavor and color to coffee. It 
is vary largely consumed on the Continent, not niei-oly as an adultenuit 
of cnffue, Gut as an independent beventgv. In Bel)(iuin, as much a* S 
pounda a head are used in the year, counting tlio whole population; and 
jn some pans of Germany, women, it is said, are r«f^ular oliiccory-toperB. 

It gives increased color and flavor to coffee, and, used as an admixture 
to a Ru>dontt6 extent, is comtidered by n)u«t pi^rsons to fitmiith an iin- 
provutiient ufioii ooffee alone. The proferenee aliowii is «juile indepntid- 
entof any can»idcration of economy. It is employed upon its own merits, 
and, when thTe is no -oonroalmcnt, its addition to cofToo eannot bo looked 
upon in the li^ht of an udulleratiuu. 

I'be root of the dantUliim is sometimes roasted and used in the same 
way as chicoory, 

G17AHANA.— Brazilian cocoa, or guarana, is obtained from the icada 
©/ the PauUiiiia aorbUia, a tree belonging* to the order Siijiindacetfj or 
soapworts, which, according to most botanists, includes the comnton 
borso-ohdHtnut. The tree grows abundantly in the province of Amssonwu J 
alvng the banks of the Tapajos, Rio Negro, «to., an welt as in Guiaua and 
Venezuela. It is used extensively in Brazil, Guatemala, Costa Rica, antl 
other parts of South America as a nervous stintulaiit and restorative, 
and also an a refreshing bcvrritgo. Aucurding to late reports, 1(1,000 I 
pounds are annually exported from the city of Santarem. 

The fruit, wbioh is about the sixe of a smalt walnut, eonlains five or 
six seeds. These seeds are roasted, and, after being pounded, are made 
into a lhi<'k luistn with water and formed into round or oblong cakes, 
which ar« dried in an ovun or by the beat of the sun, and called giinrana- 
bread. The eakes are scraped or grated when reqiiire<l for use, and the 
povder prculuoed poMMMsa light brown color, an odor faintly roaetnbUng 
roasted cofTuv, and a bitter, aatriugent t«st«. 

It contains, in addition to empyreomatio ojl (developed by the pro* 
ceaa of roasting), and tannic aeid, a subsuinee eallt-il }/tmrtinin« by Tnoo- 
dore von .Mariius, but shown by Dr. Stenhouse to be idenlieal with 
tbeine. This alkaloid it suted by Dr. Stenbouse to be present to the ex- 
tent of 5.07 per cent., or, aoeording to the reaulte of <bt> name obxerver, 
to the extent of twice the amount conuined in good black lea, and five | 
timea that contained in cuSee: the actual figurok given for tea being i.\3 \ 
percent., and for coffee 0.8 to 1.0 percent. For Taragnay tea the amount 
mentioned is 1.^ per cent. 

llie large amount of tannic acid that enter* into t)>e composition of 
l^uaraiia given it marked aainugeiit properties, whilst, owing to thogusra- 
nine it oontaina, it exerts the same kjnd of effect on the nervous ayatcm 
as tea and <v>fTf^e- 

Guarana is used in South Araerio* to some extent dieteticallT, bnt 
ofaicfly therapeutically, as a stumacbio and febrifuge, and as an asuingent 
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ia cat&rrbal clUrrhcea «nd <lj-M?ntory. U i* citlicr ««toii willt ooasava or 
chocolate, or ukeu u k dritik in Bnt-eWiie^l water. In Lh« United iStato* 
it is employed aa a nervous etitnulaiit and rMtomtiTe, and attention was 
directed to It »otne years ago in KraRce by Ur. tiavrelU, wiio liad b«ld 
the post uf ]>)iV8ioian to Ooii Pcdru uf BrnxiL 

Aloohol, it ia ataMd, forma the only a^«nt which ooinpletclr extracts 
its active principles. Ethor and water only do so iinpcrfuctly. A watery 
iiitusioD, tlierrfurw, will fail to posaeiia tlie tirtua beloiigiiij^ lu guarana. 

Uunntnn. nppvani for some time to hav^ enjoyed a hiffh repute in 
i'nttcQ a» a romedy for miffraine, or aiok headache, and attvutioti ha* 
been recentiy directed to ita employiDenl for this piir])o»c, in FInglaiid, 
by mv RollcH^io, Dr. W'iiltK. Articloa upon thn mbjuct may be seen iu 
the hriti^h MaliciU Jvurttal fur 1672, and aiiiftliur article, by Mr. iL C. 
Cooke, is to be found in vol. i., third series, of tiie JVtarmaixutKOt 
Jvumai, p. i'i\.. As far as experience «ok», it s««init that in some caaes 
of atck ur ncrrous headache it ia rafMibTe of alTortling the most marked 
relief, whilst in others it utterly fails to produce any f*ood effect, lu 
virtue is, in all probability) due to the gnaraitine (thvino or ■!a(Ti--ifie) it 
contains, which, as already remarked, is, according to (ho analysis of 
SlenliousQ, pri^cnt in miico Inrgtir proportion ihait in either t«a or coffee. 
Emnloyod for the medicinal purpose above referrwl to, ttm tjuanlity gen- 
erally used is about 15 ffrairiauf the puwdur administered iuouQee, water, 
or some otiior auitablo vehicle. 

Cocoa. — Cocoa oonstitutea a product deriveil from th« MMb of tbe 
Thenbronia raryin, a trtie indigi^nouK in South America, Modco, and the 
West Indies, and cultivated aUo in the Mnuritiua, the Isle of Bourbon, 
and some pnrtB of Asia and Africa. The term cocoa, as applied to this 
product, must not be looked upon as signifying' thtit it has any r«latioD 
to the well-known cucoanut. It is employed as a corrupticMi of oaoao, 
which through want of euphony has been excluded from popular use. 
Tbo goneric name TJieoiroino (food for god* — 6*ot ^pbvm) waa given by 
Liannus to the tribe of plants, which inoludet soveraT sptcies, to mark 
the estimation in which he held itio product under consideration. 

Prom the cacao tree small flowers f^row on stalks, sprincing directly 
from the stem. The flower is succmided hy an elongated thick fruit 
somewhat rtiscralilin^ in form the vegvtahli) marrow. '1 he fruit consists 
of a numt>er of aee^ (from tweiitv lo tifty) arranged in regular rows, 
with partitions between them, anci surrounded by aii acid and slightly 
■aceharinu pulp. Wlicn the fruit is rip<', it is gathered aiid ooIleetM in 
earthen vesaeU or into heaps on the ground, where it is allowed to re- 
main a few days, during which time it ferments, heats, and softens. It 
is then opened, and the scoda, vrbtvb are about the aize of or rather thicker 
than a plump almond, are separated, ciuanaod, and dried in the sun. The 
fruit is ftomctiuMM covered instead with earth until the pulp haa beeome 
rotten and soft, and the cocoa yielded is said to be swcuicr and belter. 

The use of cocoa is of groat antiquity in Mexico and Guatemala, and 
dioeolate was introiluood into Europe in 15'iO by the Spaniaids, who 
long kept ita preparation a secret, t.'ocoa waa sold in tbe I.«ndon coffee- 
houBos soon aflvr their establishment, about the year lO&S, and iu 1660 
iu use spread over Europe, and as fur as Turkey and Persia. The pres- 
ent total nnnn.il coniumplion* is said to amount to about HXl.OOU.OOO 
founds. A liirpi^ ifiiAntity is t««d in France, (Jisrmany, Italy, and Spain. 
u Kuglaod the couaumutiou is uu a aujallcr aoale. 
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Cocoa ia iinportacl in tbc wUtt of dried Mid d»* B »ed aeads, eoiuiititi|f 
of » eriip, (!*Hc'«olorcd eentr»l portioD or kernel. »arTDiiiMled bj' » ao*!)*- 

whu bntUe husk. The 6nl Mep in prep«rioe it (or uw b to sotjcot it 
to the |>focefta of rourio^, wbick U jterfonuea to «n iroa cyliixUr like ■ 
«aAoo-rv««tvf, wid tiaA for iu object tke d*rc)opa>ent of uoou. From 
tlw rout«d »«eds, cbocoUte atid ifa« vkhoas fonm of coooa snpplud tor 
BM &r« prepsred. 

Vvfoa nibt ootutitata the kemftU of tb* roMted Mod« deprirAd of 
huilc, viid rougfal^ cnuiiod in a maciiiaa called a " kibbling tnilL" Nibs 
are iuhmI for (uniuiiinf^ a deooction. Thev aic ^nllv botled in vrater for 
about a couple of hours, and liie dark-brown decoction is then simply 
pourvd off tna nndiaaolved part of the nib. (Js«d in tbis way, only ■ 
portion of tbo kernel ta cxtract^^d and cotummcd, and tlm bcv«raf(« pr«- 
■enta a closer analogv to tea tad coffee than that dcriTcd from the other 
coooa products, which, from bein)^ prepared iti ttuob a way as to l«ad to 
the whole substance of tho kernel being drunk, fumiah lic]uid» ponMsin^ 
iit addition to the oominan propertJM of the claM, a hij^b nutritive valuv. 

lu the otlwr preparationa of cocoa, tbe kernel is KT<><>iid *^<» a paste and 
luually incorporated with some diluting material of a starchy oruccba- 
rine nature to diminiah ila oily conaistoncci. Numerous kinds of cocoa 
are iiold, touic of tbcm being named from the fomi f^ircu, tb^ nature of 
the admiiture, or after the luaiiufacturer. Flaked cocoa constitutes the 
article simply ground to a paste in a suit&bU mill. GratuUaUd coeo^ 
u prepared by reduction to a ooarac poM'i]i^r and coverinr the particle* 
with a layer of sugar ami Hlar«'b. Sotuf>k cocoa contain) su^r as a 
diiutinc (ubBtance. Caruytai Mo**, Tetlattd Mot», and lentil* are uaed 
M (peoial agents for incorporation, and tbe cocoaa bear tbe luimv of the 
«a«nt prefixed. To produc-e tbo luw-priooi) forms of cocoa, more or los* 
of the nuik is grouml up with tbe kernel, and auudry dteap diluting ani- 
cU* are also used for admixture. 

The pntparatioiiB of cocoa in which nigar is cmploywl as the diluting- 
article re(|uirD no preliminary boiling or cooking for use. The additiuri 
of boiling milk or water lu'flicea. Those, however, in which some kitid 
of atatohy Bultftaiicp baa b«cn used for admixture need boiling to pK(>- 
erly litjucfv and bring th«m into a bomogl^uuous state for drinkmg. 

C/iocoiaU constiiuii^s a HU[>erior form of prepared cocoa. It la made 
upon an exl«tisir« scale in Franc*.-, where its manufacture baa attained a 
htgii slate of )>crfcctiotu Forming as it docs an article of luxury, much 
(tare is bcntowr!*! »n its prcjisration. The svi-«ls, after being aiCled and 
piokad, are ftantly ruastvd till thu di'iiirod aroma is derelopod. Th«y are 
then allowed to cool, and afterward lightly cnubed and wiiinuwod to 
•eparate tho husk from the keniol. Diffonnt sorts of pocoa seeds nr© 
mixed— the moro aromatic, for instance, with tbo more oily — for tbe pur- 
)x»e of imprnving the product. The cocoa is next ground by suitable 
machinery to a perfectly even paste. Tbe grinding is offectftd by revolv- 
ing rollera over a heated iron plate, which mainlnnm tbe fatly matter of 
the seed in a liquid atate, and thus allows a thin paste to be formed. 
During the prouuaa of grinding, sugar is incorporated with the cocoa to 
lbs eMent of from one-third to an pqual part of ila wciglil. and juat be- 
fore completion an aromatic, as vanilla, cinnamon, or whatever the taste 
may direct, !■ added to give (he flavor reouired. The linal process oon- 
aisu in running llic liquid paste into moulos; and, a« oouliiig takes pIao«j 
it btooraaa solid and hard. 

Tbe Auttct rejeoled iu tbe manufacture of oboootate and cocoa are fre- 
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qnentiy sold to the poor, who boil tbent ia water aivd obt&in « wholesomo 
bevenge therefrom. 

Cocoa is oharacterizod and diatiiipuUhoi] from to* and coB«e by the 
largo emomit of fatty and alliuinittuus niattcra il oorilains, itivM princi- 
ples av(tr»g:tii^ as much as about AO and W per cent, respectively la iba 
anmauufaolured article. 

Tlio chief coiistilucuta of coooa Dro: 

^Yr«/. — A volatile oil, to which it owes its aroma, and which Is pro- 
dacm] during the process of roasting^. The amount of this oil la very 
ftiiiall. 

Secotid. — TheobromitM resemble* theino a»d caffeine, but ia not identi* 
oal with tbem. It is found tooontain a larf^r prupurtionof iiitrugen. All 
analyses agree upon this point, although the results of different ohemiata 
are not strictly in accord in the proportion of nilrogvn asti^ed to eaeti. 
The following selcoted analysis aiay be given as an iUuatratioa of the 
relative ultimate composition: 

TheobTonuna. Thsfasi 

(WoduweuitkiT.) (HuldiK.) 

Carbon 46.33 4^.48 

IlydrogeB, 4.65 6.37 

Nitrogen, 35.38 U.Si 

Oxygen, 13.74 16.63 

100.00 11)0.00 

Although not identical with thoine and caffeino, it has been found by 
Streeker that theobromiue may be made to yield caffeine. Theobromine, 
in fact, conjoined with methyl, produces caffeine, so that caffeine haa 
i>Mfn regurded as a methylated thuubromine. The quantity of thvobro- 
oiiuepreseut in coooa amounta to about 2 per cent. 

Saird. — Fatty matter, known as cacao butter. This constitutes a firm 
fat, and, unlike most other fst«, keeps without becominj; rancid on expo- 
sure to air. It aiiiouiiis to about half the weight of ibo ooci>a. 

/'burtA.^Alkuminoua matter. About one-fifth part of coooa ia com- 
posed of this. ■ 

MjlA. —Starch. 

The following, acoording to Payen's obsorrationa, mpregonts tlio arer* 
age oonaposition of cocoa of good equality deprived of huak and not sub- 
mittod 10 roasting: 



Compotition of Cocoa (Payea). 

Oacao butter, 48 to 50 

Albumen, fibrine, and other nitrogenous matter, , 21 to 20 

Theobromine, 4 to 3 

Starch, with traces of sugar, , , . . 11 to 10 

Cellulose S lo 2 

Coloring matter, aromatic essence, . . traoo*. 

Minenl matter, 3 to 4 

Water, 10 to 13 

100 100 
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LookfeJ at ilieL«ttcalIy, cocoa [lOssesMS, thougli in a miU«r dcj^rcc, 
the urotMsnics of tea and coffee; but it stands apart front thcjio articles 
in tno nigh natritivo pow«r which its ooropositiou gives it. Containing, 
a* pure eoooa duwi, Lwrivc tut much nitrogenous losttor, and tweiity^fivo 
limes ai much fatty matter as w beaten -Dour, with a iioiabin qu«.niity 
of filarob atid an Sfj;re«sble uroiiia to t«n)jit tha psUto, it cannot be utbt^r- 
wiac tbsii a valuable uliincntary malerinJ. It bss b««u cvaiparc4 in tbia 
reapQct to niillc. It votivi-niuiitly furnishes a large amount ■>[ Agret- 
able nouriahiuvnt in a small bulk, and in South America oocoa and niatB«> 
cakes are lueil by travollors, and form a food scrcral days^ supply of 
vrhidi is ottsily csrriod. 

Chocolate and the TaHuus prc[>arations of cocoa arc UKually ooa- 
sumed with milk; and, taken with bread, will suffice, in the abM-iioe of 
any othcir kind of food, to furnish a good repast. A preparation of cooofr 
and conduiiscd mrlk is mada and sold in closed ttna by the Condetiiod 
iUilk Coninaiiy. Thus preserved, ibe admixture is ready for uie at any 
time, requiring only th« addition of water. 

Whilst jjossosiug highly nutritive properties, its ncbocsi in fat ren- 
ders eocoa )u-avy and oppr«niTo to n ildicnte stomarh. It is therofor» 
apt to diaagn-c wiiii the invalid and dyspt^ptio. 

Tha niniarkfi that haTo been made rc^ardinj; the nutritive eapaoity of 
chocolate aiid prepared cocoa do not apply to cocoa nibs in tho tnanner 
they are used. In the former caiu the eiiiite arliole iscuiisuiued; wliiTtna 
in the latter only a decoction of the coarsely crushed seed is employed, 
and this contains hut a portion only of its oonstituonta. Indeed, the d^ 
coctiou of the tiibs forma a bvvvr&gc holding a closely analogous poaJtloa 
to t«aand coffee. 

J'ldUiotu cocoas — In tlie United Stales the earth-nut, groond-nut, 
or pea-nut {Ar<i(Jiit Hypogcoii^ttkViaAot oily, underground paa.is roasted 
ana converted into a spurious form of cocoa, and also largely grown for 
the tabic aud for the production of oil. In Spain, also, the root of ibe 
Cypenu taadcntut, or earth chestnut, is roasted and used as a substitute 
botn for oofleo and cbooolate. Xcithcr of these products contain any 
tbeobromiua. 

Coca. — There is yet another article belonging to the group under 
consideration rciiisininfi; to be spok«i> of, vbich must not be confounded 
OQ account of its approaching sitiiilaritv of name with thst which has just 
beun described. I'hii leaves of the liLrythroxylon Cvca aro emjitoycd in 
tStiutb America for furnishing a buvcrafre which is consumed in the saiD» 
vay as tea, coffee, and cocoa. In Bolivia and I'eru ther are used by the 
natives for chewing, and are said to produce powerful effects upon the 
system. In fc^uropo they have been sonMtimcs administered as a niedici* 
sal agent. Thev contain a nitrogenised crystallixable principle called 
cocomff, which closely agrees in its chemical relations, and is identical, it 
is asBcrtcd, in its physiological action, with thcino. caffoitK, guaraninc, 
and theobromine. In tbo ItrUUK Af^icai Juttrnul, vol. i., p. 510, 1874, 
there is to be found a communication by Dr, Alexander Itennett ui>on tb« 
praperties of this principle, and it has be4>n tniule the subject of investi- 
gallon (et'/c ttrithh Mrilirnl JtMtrtuii, «ol. ii., IS74) by the Coinmillea 
of the Jiritisli Uedtcai Association for iuToatigsting the aiitagoaisia of 
mediciiies. 
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ALCOHOUO BBTKRAOES. 

There tm a«v«ral beverages derived from varioui •ources in use which 
contain iiloohol. The st&rting-poiub of all is a ve^eiabte product in 
whiali eturch or flugxr is |irM«iit. Fennoutation ia oith«r allowed to oc- 
cur spontaneously, «9 in the case of win«; or elae aet up bj ihe addiiioii 
of a fi^rtntitit, lu in tbat of beer. In this artilioial way only is it that 
alcobol is (i«velope<l, and whilst tho bcvnrnf;i!K (vminining' it «ll aj^rro in 
esuriin^ the auine kind of otimulatiiik; action on tbe avsteiu, tiiey difTvr 
iti thvir vfltrvis in other respeota, aocording to the assooiat«d ootistilueiita 
thai tnsy lutppen lo be prM«tit. Their chief pro|>(!rti<-A nrv due to alcohol, 
but their other constilueiiUi must by no ineanu be regarded aa playiag^an 
unimnoftaiit part. 

Tiie position lield by aloobol id an alimeotary point of viaw has baan 
diacuiaed in a previous part of thia work {vitte p. ^i tt acq.). It will be 
th«re s««n tiiat munh divergoitca of opinion hai prevailed upon tho prima 
queation, whether alcohol ia to be regarded aa poeaeasing any alimentary 
valueoT not. It will auStce here to refer the reader to what haa aln*ady 
been mentionixJ, niid to stato that the wright of evidence appears to be 
in favor of tho afllmiative. A small (wrtion soeins undoubtedly to es- 
oajie from the body unoonsumcil, but the main part of the alcohol that may 
be ing«ated is lost eicht of, and presnniably from beinj; turned to ni-cfuint 
ill the syaumi. In thu next few \tn^i the ^i-neral vfTccta n( the nlooholio 
hcvorafres will be spoken of, preparatory to attention being given to their 
separalQ nnnsidcrnlion. 

Apart friim any i^ITfct duo lo oxidation or oonauinptioii within ths 
system — apart, in otli«r words, from any dirvat alimentary applimtion— 
tho liquids of the el>u under consideration ex«rt a marked influence upon 
the funotiona uf iha body. Taken in moderate quantity they inuroasetha 
aetivity of the oirculatioii. The heart buats more rapidly. The puUe 
becomes uot only more frequent, but at the same time fuller. The artotiea 
dilating allow the hluod to llow more fret-ly to the capillaries, thus lead- 
ing to turgescence of i\te amall cutaneous ressoln, and accounting fortbe 
fluking of tho face that ia nntioeable. It has been afGmied that the tem- 
peraturo is lowered. Or. Parke«, however, from his r«cent thermometHo 
obaenraiiona, retnarka thnt tliuru is hut litllc change induced in the tein- 
pcimturo of tho axilla and rectum of healthr men, but that what change 
ocoun ia in the direction of increase. The warm blood from tbe in- 
terior circuUiiiig niuri! frcclv ortirtho surface, inifinTtv a lnmpor»ry glow 
to external pans, but the outside is warmed at the exjiensH oT the inside. 
Tlie amoant of urinary secrvtion is increased, the appetite augmented, 
digestion promoted, the norvi^ua system stimulated, and tho mental facul* 
tiea exhilarated. In moderate qnanlilies, in slmrt, observation shows that 
the alcoholic beverages act as a general atimniant. 

It baa boon asacrtcd that alcohol diminishes tissue- mctamorpbosia, and 
aeonomises the conaumption of material in the body. Amongat his other 
toquiries, Dr. Parkes haa given attention to thia point of coo &i deration, 
and failed to observe tho production of any alteration of importance in 
the elimination of nitro^n— a phonomeiion which may be taken as a 
KMaanre, other ciroumslances l>oiii)r equal, of lissuo-d est ruction. It ap- 
pears unlikely, in tbe face uf the chemical results, he remarks, " that it 
can enable the body to pBr/orm more work on Icsafoo^l, though, by quink- 
•ning a failing bsui, it may en^le work to b« dooe wbiob otberwiae 
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«oald n«t bft jio. It may thus net like the spur in the tide of a bors«, 
eliciting force, tliou)rli noc 8upp!j-ing it." A di»crcpu)oir «xitU in tk« 
resultii of tlie experiments of <iifrt>nint ftuthoniies upon lite eliniioatioii 
of cftrlionic acid, «nd upau this point practtMi datA obtained hy lh« im- 
proved method of taT«8ugstion adoptod at tbe praaetit day are wauled. 

Dr. Parkes baa submitied to direct inTusti^aliou tliv quvttion uliether 
tho eflcci at alcohol in to incrcaM; or diminish the facility with which 
work ia performed, in one of bia stiiios of obwrrations (" l'rui,'frediD^ 
of the noyal Society," vuL XX., p. 41^, lt>72), a soldier paeeed a period' 
of thr<!o days performing n iMiriain amount of work wiihotit the use of 
brandy; and, after threv dava of rest, another period of tlirte days' work 
with twelve onnoee of bmndy jmt dit-m, adminiBterMl in four-onnc* doses, 
at 10 A.u., 9 r.M., and & p.m. Tbie man was reqnpeird to obftorTe as 
doflely M h» could whether h» did the work betivr with or without the 
brandy. He commenead the brandy period, it in stated, with ihu belief 
that the braodj would enable liim to perfunn the work more eaaily, bat 
ended with the opposite oonriciion. The work perfonnt-d was chiefly 
done in the two hours immediately suoceedinf^ eaohdoaoof brandy. Tbo 
two hoars' work after the first four fluid ounces Np|>eared to be aocom- 
plishcd typiallr well with and without the brandy. The man, it is said, 
could tell no iJifference except, to uso bis own words, " the hrandy seemed 
to ftive )iim a kiod of spirit which made bim think he could do a grcAt 
deal of work, but when hn came to do it h« found he was lesA capable , 
than he tiiot>t;Iit," After the second four ounces of brandy, at 'i r.ii,, ' 
he felt hot and thiraty, but on the first two daVE thought he worked as 
well as on the water days. On the third day, howtrvnr, the report says 
that he had pslpitation of the heart, and was stir^)nM->I to tind that he was 
obliged to stop from timo to time because of his brealhittg nut beiti^ so 
pood. The third four 6uid ounces 'd brandy, taken st 6 r.n., pmdueed i 
OD all three days rcry marked narcotic effects. The account giren is that 
" immediately after taking it he became bcary, felt the greatest itidisno- 
rition to exert himself, and could hardly refrain from throwing down his 
spade and giving up his work. He worked with no TJgor, and on tho 
R<>Cond crening thought hi* muscular pownr decidedly Icasened. On the 
third evening it was raining; be could not dig, but took walking and 
rnaning exercise under cover. On attempting to run, ho found, to hi* 
fCreat surpriiie. as ho is a parliciilnrly fast and eood ninncr, that he could 
not do ao. He had palpilalion, and got out tu brcatli, and was obliged 
to stop." 

The expcrrcneo of this man harmoniies with the advice that is given 
by guides and others who are in the habit of undertaking the ascent of 
mountains. Spirits, they say, lake away tho strength from the legs, tsd 
should, therefore, bo tivoidod during a fatiguing expedition. 

Some furlhcrevidonou had aIko re(M>ntlyibe»n published by Dr. Parkes, 
upon the subject under coniiidcratioii, drawn from the experience of the 
Ashanli camiwign of lb74.* In the introduction to the report he aaya, 
" The first effect of alouhul, when given daring a march in a moderate 
dosM (for example what is equal to one fluid ounce of absolute alcohol] 
[the amount contained >ii atmut 2^ fluid ounces of ordinary Bpirils] iare- 
▼ivinr. bat this effect is transient. As shown both in tho repon and iu 
the nnt appendix, the reviving effect goes off after, at the utmost, two 

* Boport OD Lbo Isane of a Spirit Ration duriw tb« Aotmuil Camiialfnot 1874. 
OiMciuIla, 1876. 
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&nd a lialf miles of a^diiionil march, and sometimes mucli before tbia ; 
tb«ii Uio prorioug languor and seiisv of exhaustion not onlj return, but 
mr* MHiuttinies more inlAnse; and if uleohol ii nrain ro«ortod to, it* «ffeeU 
now are less satiafactorv. Ila reviving power is usually not so marked, 
knd its pctMiliar anarstlictic and narcotizing influence can often be dia- 
tinctly tra«fid. Thtt men fc«l horary, dull, diainolinod to mar^, and are 
leM willing and cheerful." 

Surgeon Kynaey, in relating his porsoniil experienoe, said, *' Some of 
the marches Uotwrwn ilic Pnvh ai)d Coomaasie were very long, and as we 
got far Up tlio country and iivnr the enemy, Klthougli ibe actual Icn^^b of 
the maron was short, atill it extended over a great many hours. On a 
fe>nr of thoea occasions 1 was induced to trv, from excessive fatigue, the 
cITuota of ■ littlu spirit, with the following result, At first the fatigno 
Bccmed to mo to bo less; I fdit d^sid^ly bott«r. But as T marched on, 
and the fffTects of the spirit disappeared, I fell decidedly less able to 
march, and the sense of fatigue hecaino much more intensified, so much 
so that I ncTAr took the sm«ll«4t portion of spirit during a march but 1 
regretted doing so," 

Sergeant Ferrin was of opinion that "if the rum [the form of tpirit- 
ration issutid] had been given on the march itself it would bare done no 
good, only harm. His reason for Mviog so waa that on two or three oo 
cssiona on the march one of the doctors gave him a glaas of grog; the 
«(F»ct was reviving for a <]i]nrter of an hour, and after that ho fidt a great 
deal more languid than hn did before." 

Whilst the general testimony n^ault^d in eon(l<>mnation of th« omploy- 
mcni of spirits aa a rostorativo during the fatigue of marching, ilie cvi* 
deuce on the other hand went strongly to sliuw that, issued after the 
day'a fatigue was over, the spirit -rat inn nxortcd a bonoficial rcriving ef- 
fect, and afterward induced an increased feeling of warmth acootnpAoied 
by t)ie promotion of sleep. Upon these points Corporal Ilindley, who 
had been always a temperate man and nevi;r in the habit previously of 
taking spirits, expressed liimaelf aa follows: — " Had two rations of mm 
(a ration equal to 2^ fluid ounces) on the way to the Prah, taken in the 
overling juBt bofor* going to bed. Thought it useful; when tlicre was no 
is&ue, Ml chilly and cold at night; felt warmer when he liad taken the 
mm, and slept better; had no doubt about feeling warmer and sleeping 
better. On the mut liny felt no ilUeffocts from iho mm." 

The writings of Ur. Ansiie and Dr. Parker agree in assigning about 1 
fluid ounce of absolute alcohol, which is et|uiTaIeiit to 3 to 2} tluid ounces 
of ordinary spirits, as tho limit of moderation for a close, or the quantity 
that can be disposed of in the organism of an adult male without produ> 
eiDg any perceptible injurious elFuct upon the tNidilr funelions. Up to 
this qttaatitT its action, as already deacriUed, is that of a stimulant; but 
beyond, it begins to exert a narcotizing influence, and, when taken to 
excess, a more or Icats profound statu of narcotism, as common oh«crration 
but too abundantly teatitiea, may be inditoed. The effecta now witnessed 
upon the general system are no longer those of a stimulant, but exactly 
the revcme, and hence to dcscribo its action in large dos^rs it may be spoken 
of as a depreKsant and narcotic 

It has been stated thai, when eonsumed in moderate quantity, ttie 
alcoholic beverages ap{>car to encoun^ tba appetite and promote diges- 
tion. Taken in excejuive i{nantity, however, nothing wita greater cer- 
tainly defitroys the apjH-iiiti and impairs digestion. 

Popular belief sanctions tbo practice which is adopted by BQany of 
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HWAlIowinga mniithful of limndr orKome otlwrnGat spirit after psrtfttcinj^ 
of iiti iiidif^L-atililL- ariiclf- of Tooil. Now, alcuhol cunsuinml in tlii* wny, hy 
Htimuiatint; the mucous mombntne of tlie stomaQh, aad exciting an ii)< 
croucd flow of gsRtric sccroiion. is calculated in r«dity to afford assut-.. 
anoc to dij^'Hlioii, in hftrroonj* with tlietraUiLiutiit] tdm thnt in cntcrtAttivu 
and that Bxparienc« niav be asBumed to h&va suggested. Sbouli) it htr' 
introduced, liowever, in largor quantitjr into the Moiiiauh, sn opposite re- 
eutt is to bv lookvd for. Tlic alcoliol now, bv rirtuo of tlio nmouDt pres- 
ent, will throw down the nitrogonouB digesliro prini^iplv — pojimim — in a 
solid form, »iid so destroy tho mn:rgy of Uio solvent juic«. IhuN, irliiUtJ 
• smull qtiantiljr, by itti slLinulnnt; sciion, may (lesist digoBtion, a lar^^ 
quRiitity KtDpR it, ntxl uccount* fur lh»rojoction of food hi un uiidi^sted 
state tlint is frt.-({ucullv iiutlocd to occur after thu too tree ludulgcuce in 
alcoholic liquids at or after a meal. 

Tiift efiocts of stronf; alcoholic liqiiitla taken ropcstcdly to a prejudicial 
ext«nt ttr« wull ktiuwit to the practical plivsicinii. Ily tlirrct contact it 
acts Upon the stomach, and le«ds to a deHlructlon of iu Hecreling tubules. 
Nothing with such certainty impairs the appetite and tlio di^stiFe power 
as tliv contiDucd n»u of ulroDg alcoholio liquids. Frotn tbo stoiuaob the 
aloohol is absorbed, and wilb its distribution throiiffh the system it inter- 
feres witli nutrition, and leads Coageiieral t«xtura I deterioration. Upon 
curtain orgatts, howc^'cr, its cScots arc more manifest than upon otbers. 
The lirer, kidnoys, and nervous eyi(t«m. For inetsncc, vory strikinglv wxtt-j 
fer, s dtsoaaed state heiiig set uii, which funris a distinctly rt--»ogiiieal>l«^ 
source of death. Xoihinp, indeed, as a rule, with |r'^at«>' certainly leads 
to prcmstiiro death thiLii sli^oholic inlomporance, and the managers of in- 
suraiioe oRio(.-« arc wull scquainC«d with this fact. 

It has been mentioned that one of the immediste effects of the inges* 
tioo of alcohol is tureosoence of the sinall ciitmiootiK v«ss«l» of tho faco, 
produoiuK tbe fluahea appearance that iti noticeable. A frequent repe- 
tition of this condition leads ultimately to its permanent establishment, 
and thus aocounta for tho woll-knovFii rissgo acquired by the liaccha- 
rialiau. 

I have been hitherto referring to the action of alcohol p«r Be, and in 
spirits wo have liuU or nothing, it may be considorod, bcisidns tlii* nction 
lo deal with, except, perhaps, i» the OBMof hoUantU and gin, which pos< 
Mas diuretic properties, due to the flavoring agent (juniper) added. In 
the primary f<Tniient«d liquids, however, there are asxwiati^d iiigradienta 
which givt! ri«^ to the production of modified and additioiinl «(Tt'cU upon 
the system. The bcTeragr*, for in>tari<>e, which are rich in saochAriiie an<i J 
extractive inattora, as particularly stout, porter, and tho heavier ales, poa- \ 
wst a iiouriihing and fattoning power which does not bolong to a simple 
alcoholic liquid. Suvii bovfragcji also are apt to occasion ncadacbe and 
gastric derangement, or what falls under the denomination of biiioiutMsa, 
in thoae nbo lead a sedentary mode of life, whilst a lighter and purer al- 
coltolie drink may be found to agroo. Again, gout appears to be tbe oi{* 
Spring, not of a siiople aioohoi In liquid, but of alcohol in combination with 
aacoharine and estrsotire matter; for observation shows that it is not tha 
spirit, but the beor and port wine drinker that is uipccially liable to b** 
■nme the subjcot of the diseate. As alcohol alone is not the source of 
gout, neither, it mar be aaid, are tlie saoclisrine and extractive matters 
without thn alcohol It scvms as though thceo solid, imperfvctly fcf 
meotod matters underwent, under thu influence of the presence of alcohol, 
a dafaotive aMimilattoa in the tyaiem, and so gave rise to tho developtnont 
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of t))« mot^id product*, which form tho aourcaof th« chief irunifestatioaB 
of the diseuc 



Ukbb- — G««r ooiuiBt* of a fermented infusioD of raalt fl&vored witti 
hops, and is a bsverago of grvml aiitiqnity. Barley it ttioislened with 
wat«r, and nllownd to genniDate to a c«rUiin extent. It \tt then jilao-d 
upon a kiln, where it is exposed to heat and dried, and the ainount of hcai 
eniployed determines the kind of mall produced. Pale malt, which ia 
used tor brevrinp nlc, in drictl at n ttimpt^rature b«low 140". Porter and 
stout detivc their color from malt that haa been dried at a higlic r tomper- 
atufe; and malt, called hifrh dried, patent, or black malt, is ap^cially made 
for employment aa a coloring agent by roasting the grain in oyltnderv, in 
Uie satne manner as codee. 

Tho object of malting Ea the conversion of the starch of the grain into 
dextrine and sugar. This in part oconra during tbo process of germination, 
the change being effected by. the action of a nitrogenous prjiicif^le of the 
natiiro of a fvrmcnl, which la known aa dia«taMr, and which in dcTelo|)«d 
during germination. Kiln-dried malt, however, yields a lar^r ainount of 
saccharine extract than that which has been allowed to dry Epontanraualy 
in th« air; hence the convoraion is still carried on duringthc oxpoiinro to 
Itvab in the kiln. Still unchanged starch remains, bat the requisite coo- 
dition* arc pr«Mnt for the oonipletioa of the change during the prelimi- 
oarv part, of the brewing proooss. 

Brewing consists of three ojHJralions. In the first place, an infusion 
of tlitt ntalt is obtained. This is then boiled with hops, and tho product 
is afterward made to undergo fermentation. 

The malt after being crushed, is placed in the mua/i litn, and water at 
a temperature of about 160° Fahr. is poumd upon it, Tho two are well 
stirred together, and subsequently left ooTered over for a tew hours. This 
operation is called mathing, and the liquid which results from it, suwt 
viart. The wati>r takes up the saccharine matter oontainnd in the raalt, 
and, under the influence of the heat and moisture, the diastase acts upon 
the unchanged atarch existing, and fiorapletes its conversion into eagar. 
Indeed, the diastase present is capable of effecting the transformation of 
a much larger anoant of KUroh into sugar than thst which the iiialt itself 
contains; and hence a certain quantity of unmultnd barley or other grain 
can be uliliicd in making a " wort " for fermentation, The exciee regula- 
tions of England do not portnil (he usuof unmnlted grain for brewing, but 
by distillers it is largely employed. In Belgium, pntnco starch, it seitms, 
is somewhat extensively used in brewing, u]>on the principle explained, in 
the place of grain. The saccharine quality of the wort may he also in- 
crvased by the addition of sugar itjielf, and a prepared sagar {probably 
grape-sugar) is sold to brewers for this purposc,atidisoonsicieredby them 
to give iuiprorement to the beer. 

The wort, which hae a marked sweet taste, is next transferred to a 
cop)>er, and boiled with the appropriate quantity, according to the kind 
of beer intended to be produced, of hops. By this, the liquid aoquirea 
the aromatic bitterness belonging to beer, and the effect of the hops setms 
further to exert a preservative inflnence over the product. The liquid is 
now drawn off and strained from tho hops, and plncod In shallow cool^rt 
for the temperature to be lowered as quiuklv as possible. Kefrigeraiion 
is also sometimes further aided by special ineastires for the purpose. 
When sufficiently coaled, the concluding process is porfomied, wbtoh eon- 
siats of adding yeast, and allowing fermentation to occur. Tlie addition 
10 
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of reask U oot iodispenaabl*, for f«rinent&tion, it is found, will occur 
vrithout it, but ■ considornbly lonfifvr time is rocjuircd. On this Kcoount 
it is usual to «t&K cli« f«nnentBtion witli yewt, and by tlio eud of a few 
hours aignaol tli« commencement of the prooesa are visible, And withla 
three or four daya' tirae it is oTcr. In tbo absonoe of yeast it requires a 
day or two for fermentation to commenoct, and a fortnij^ht or three weeld 
to be completed, but the resultiuf^beeris said to iiavc a more rinoua flavor 
liian ordinarily brened beer, and to keep longer williout bccominf; souf. 

By tbe process of fermentation tho sugar of tlio wort ia couwrtod 
into alcohol and carbonic noid — tbo latter cscspin);;, and the former giving 
to tli« beer its intoxicating propertj. \Vhen the jirocft«s is over, the fejv_ 
tnenteil lic]uid in uitlior allowed to clarifv spontaneously, or tlio suspend»(li 
matter is carried donu by tbc uit« qI Jmingi. It is lastly stored and ftl^ 
lofft^d to ripoEi. 

Sc-rugiulous attention requires to be paid to all the minor points ooci> 
nected with the art of browins. The quality ^f the beer and its power of 
keeping not only dopflnd on ttio amount and quality of the materials U3«d, 
but equally as much on the akill and care with which the several strpa of 
the operation of brewing are carried out. The composition of the water 
used exerts a more or less marked influence on the product. The sprinf 
water of Burton -on -Tmnt is well known to stand in high repute for the 
pale and bitter ales which arc now so largely oonaumod, and it it sup- 
poeed that the ftutjihate of limo contained in it aids in clarifying and pr^ 
ducing a bright and clear liquid. 

Several varieties of haer are prepared. Tbo term aU \t applied to thftll 
which is made from palemalL Vaatly different qualities arcsold, depondinei 
upon the amount of malt and bops employed: the former giving atrengtS 
in alcohol, the Iatt«r in bitterness. Formerly the strong alooholio ales were 
ohiefly in rcqut-at, but latterly the popular taste has changed, and it is 
now a light, bitter ale which in held in the highest esteem. This waa first 
espeoiallr prepared for thn Indian market, and hence the name of Indian 
patt oie,oy which it is ktiown in addition to that of titter ai«. Great cara 
ud attention require to be bestowed on the manufactur« of this bever- 
age, and on account of ita dearrien and brightness, and ita delicate oalorj 
and taste, the best materiala only can be employed. Its richness in thH 
aromatic- bitter principle of the hop gives it ita predominant character, 
but at the same time, whilst containing a moderate amount uf alcohol, the 
quantity of extractive matter is low, and fermentation has been carried to 
an extent to render it comparatively free from sugar. Porter is prepared 
from and is ilnpcndcnt for its strength on pale roalt, but high dried matu 
is added to commuiiicate color and tlavor. It is looked upon as more eaajl 
of digeetioD and assimilation than ate of a corresponding quahty. NtouH 
oonstitutoB a bovorage of the same nature as porter. Its ohkf character^ 
istie is the targe proportion of extractive mattar that is present. What 
is called London Cooiptr ia generally understood to repre>seDi a mixture 
of stout and porter, but a distinct beer, occupying an intermediate posi- 
tion between the two, is also brewed and sold under this denomination. 

Beer contains the following ingredients: watf^r, alnohnt, sugar, dex* 
trins and other allied aubalances, nitrogenous matter, traces of ^*^^J\ 
matter, aromatic, bitter, and coloring priiiaiples, saline matter, variabul 
qusDtities of carbonic and acciic aoida, I 

The alcohol, sugar and its alliu.and the bitter principle, form tbeoonJ 
stiluenls which give tu beer its oharaateristir^ propcrtins. 1 

The alcohol variea in different kinds of beer (ron 1 or S to about 8 cd 
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10 per cent, bjr voIuhm. Tbo (otlowinf^ is th« proportion «cooril!ng to tha 
ftnuTsis of Urftnde, tbe ttnount referring co aIooUoI of the sp. gr, 0.836 nt 
60" Pfthr., which consiiU of 89 per c«nt. of kboolatft aloobol and IL p«r 
cent, of wkt«r: 

Aloohol. Mp. ITT' 0.8SS, I 

p»t Mat., by ni«wu«. I 

Burton ale 8.88 J 

^ Sdinburph al« 6.33 j 

B London ale (ar«r«g«), ..... 6.30 | 

m llroni) stout, 6.80 

B London porter (average), 4.S0 I 

H London small beer (arerage,, .... U)6 I 

Adopting moan numb«ra, a pint (20 ounces) of boor will contain about 
one ounce of alcohol (Parkes). 

The amount of solid extractive matter derived from tbe malt (obiellj 
sugar and other carbohydrates) vari«s from about 4 to 15 p«r cent. It >• 
lowest in tho bitter and highest in the strong a.nd Bwoct »l«s and stout. 
Subjoined are tbe results of special anaiysea of certain beera for malt ex* 
tract and slcobol: 

Hnltaitraot, Aleohol, Anslytad 
per G«nL per cant. by 

BaroUj ft Pcrkuis' London porter, 6.0 5.4 Kaiser. 

I^ndoD porter, 6.8 (t.» IlaJling. 

Burton ale, 14.fi 6.9 Uoffmano. 

Sootch ale (Edinburgb), . . 10.9 8.5 Kaiser. 

An imperial pint of good porter jielda in general about an ounoe and 

a half of extract (Brando). 

Be«r is a refreshing, exhilarating, nutritive, and, when taken to ei- 
cess, an intoxicating beverage. Its nutritive properties ar« due to tbe I 
•xtraotiva matter, consisting principally of carbohydrates, which it con> 
tains, and observation sutficiently tcslifiea that bepr which ia highly 
charged with extract exerts a dooideiily fattening JnDueuo«'. Its bitter 
principle rendnn it a stomachic and tonic. A light beer well flavored with 
the hop is calculated to promot« digestion, and mav be looked upon as 
comtituting one of the moat wholesome of tbe aloobouo class of beverages. 
It is not all, however, who can drink beer without experiencing incon- 
venianoe. In tbe case of persons of a bilious temperament, also vritb 
dyspeptics, and sometimes others, it is apt to excite headache, heavinesx, 
and other sensations which fall under the popular designation of " bilious- 
ness." The stronger beera, taken oonlinuoualr in excess, induce a full 
and plethoric state, and are liable, particularly if conjoined with sedentary 
habits, to result tn the aocumulation nf dofoctivcly oiidizod product*, aa 
uric acid, etc, ia the system, and so load to the developcmeat of gout. 

CiDKB, PsKBT. — These form fermented bcverag<>«, derived r«apeo- 
tively from tlie jutco of tho apple and the pear. Kruit that is not fit for 
oating, on account of its acid, bitter, or rough taste, may be made use of 
for their manufacture. The fruit is crashed to a p>i1p, and (his is sub. 
jected to pressure for the extraction of the juice. The amount of juica 
yielded nearly equaU half the weight of the pulp employed. Th« juice 
oontains theelemonts re<)uired for starting fermentation, and on exposure 
toftir at the appropriate temperature the formation of alcohol takes plao^ 
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ft froth collfrctinff on thtt surface and a Beditn«nt subsidinff. This oonstW 
tales tb« moat ditttoktc part of the operation, an<t upon the tnaniier ia 
which it is conduoted depends, in « great meaxnre, the ((iiality of the pro- 
duct. If allowod to proceed too far, tiie proceaa passes into the aoetou* 
fcrmontstioQ, aud the hqutd beoomco sour and thin, and if not far enoueh 
the product is thick and uiipalalabJa. Thv forinentAtion, by riphls. shotud 
lead to a spontaoeoua oUHficttlion. When a pale product is rc<juired the 

{fulp is submittal to pressure imntediatoty aftor crushing. If the pulp be 
eft for RORin houriB it undergoes a change, which leads to a coloration of 
the juice. The fruSt should be talteti at itn maximum richness in saccha- 
rine matter, and for this it should be gathered when ripe, )uid afterward 
stored awaj for a month or nix we«ks, to allow it to mature. 

Cider and porry arc closely anuJogous liquids, but h»v« a different 
flavor. The follawing represents tho percentatge of spirit lo the lainplea 
that were examined by Braiide: 

Alcohol, sfk gr. o.ean St w p., 

per c«nl., bj inesMiiv. 

Cider, highest average, 9.S7 

Ditto, lowest do 6.:tL 

Perry, average of four samples, .... 7.2S 



In some localities cider and peny at* eoniumed u the oommon drink. 
caking the place of beer clsowhere. They eonstitoto agrocable, whole- 
flonie, and refreshing stimulating beverages when in a [irrfectly sound 
condition. Their proneness, however, to undergo the aeetoua fennenta> 
Cion renders it necc^iary that they should be drunk with caution, fortn ft 
Bour stale they are apt to occasion colic and diarrtioeu, viitlt those who are 
not in the habit of constantly taking them. 

WiKS. — The term wine, when employed alone, is understood to ti^.. 
nify tho fermented juice of the grape. The word, however, is also used 
in a more comprehensive way, being applied to the fermented liquida ob- 
tained from fruitB gunerallv, and likewise other vegetable products. Bat* 
thus employed, a prefix is attached expressive of the source of the ftrliol«, 
as, for intt!snce, with oranffe wine, rhubarfi wine, ginger wine, paraniJD 
wine, honey wine, etc. Il is only to the fermented juico of the gmpa 
that the succeeding remarks arc intended to refer. 

Wine constitutes a hevoragc that appears to have been known from 
the earliest pfiriods of history. Until toward the close of the seventeenth 
oenturv the greater portion of the wine consumed in Kneland waji derived 
from Prance. In consequence of the hoAtilit^es that then broke out be- 
tween the two countries, ft duty was for a time impoeed oo French win«a 
of so heavy a nature as to be almost prohibitory to their inlroductiocL 
PolilicaJ influences were now also directed toward encouraging the import 
taiioti and ccnsuniption of port, and soon the wines of I'ortugal assumed 
the place that hod been prerioualy occupied by thoee of r rtnoe. As 
regards sherry, this is shown to have been well known in Knglaiid in tJie 
HTcnteenlh centurv, by a work, published in ItilO, entitled Tasquil's 
Paiinodia, and Ins Vrcgresse to the Taverne, where, after the survey of 
the seltsr, you are presented with a jilcRsanl pyntn of Poeticall Sherry." 
liift author extols sherry, against which " no fierv red-faced clarot," he 
Bays, can stand. Much of the "sack" formerly in use appears to have 
been sberry, sjid tbis is eorrobgratod by t]i« following quaint linos ukeo 
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from th« al>oTe-ineDtioD«d work, 
other drinlu : 



rbich oonUiQ also «n allusion to several 



"StTDHK boop'd la bond* an h«r« eonvtnin'd to taRJi 
Two kiusniuu neara aUftla M ■b(tci7 lack. 
Swe«t lliLlIiKO, uid dellcaw CABary, 
Vhioh vanne the sUnRBcla that dtfoatioa lack*." 

"Ilia broU with buley aoclclen. 

Omnpara not with tlii> l!ck*r, 
Thn ilraymui'ii bnom 1* not aa oIrbi*, 

And to^gj alo li ltaiak«t : 
Hc;bDSIiQ t« too folaomv. 

Cold cj<\er and raw ftmj. 
Aod all drinlu ataail mth cap in hind, 

Is ptweiuM of old ihan;. 
Then let ui driako old auko. old atoko, bojea, 

Wlilch makoa lu bl;lh.« aad naerrj." 

Tie import duties havp always largely influcncod tbo oonsamptioa of 
wines, and previous to 1^1 no diaiinciioii vtM mads bfltwaen tne lighl 
vinca of Franco and (^onnnny and the Htron}; win^s of t^pain and Porlu> 
gti\. This necessarily told scrioualy jn a oommercial point of vieir a^tnsc 
th<^ farmer on account of the difToronra in character r>elon;;iuj; to the two 
olasso* of wines; for not only do the *trongnr go farther, but A bnltio 
irh«n opened may be kept and gradually drunk instead of spoiling- unien 
imcQAdiately oonsutned. In cons«quence of the altered tan6f introduced 
by Mr. Gladittono, tbu year 1861 will in all probabdity b« bcrcattor lookod 
npon as forming an important era in the histury of wine consumption in 
England. Great ohangea b&ve even already be«n producod by the more 
«quilable adjustment of tho import duty which admits light wines at ft 
lower rale than th« strong. All wines containing' Inuv than 'id per c«i>t. 
of proof spirit (and ihts will include all natural wities — that is to sa^, 
vines which constituta simply the fcrmnntod juice of the grape, without 
try addition of spirit) aro now admittod at Is. per gAllon; while if eon> 
taiiiiiig aburo 'i& per i^ent. the wine is regarded as belongini; to itie vlasa 
of brandied ot/ortijied wines, and is chained wiih the higher duty of 2s, 
tid. per gallon, the maximum strongth allowed being i'i per cent, of 
proof spirit — a streagtb which may be looked upon as fairly including 
all beverages that can justly lay claim to the titlo of wine. Liquida con- 
taining over the 42 per cent, are regarded as falling within the category 
of spirits, and arc thereupon taxed at a much higher rate. 

On account of the free trade which has thus Men opened oat by the 
present arrangements of the duties on wines, a large number of formerly 
unknown vanctlcs of natural wines now find their way, to the advantage 
it may beeonsidorod of the public, from different countries into England, 
and afford an excunsive choice avan to the consumer of n»oderate means. 
Although falling under one generic name, ihpse products of different 
eountriivs present wide differences in their genend cliaracters and proper- 
tiea. Now, onslituting ss it docs an article which is oapabk> of afford- 
ing valuable therapeutic aid, and called upon as the medical practitioner 
so frequttntly is to advise which kind of wine is the moat auitnblo for his 
patient, it becomes ncoesasry that lio should possess, as a part of his 
professional knowledge, information that will enable bim to give a judi- 
oiou* rncrtmnMndation — indeed, it is scarcely too much to say thnt for 
those who praolioe amongnt tim wt'll-tonlo o'lassos, an ac(|iiaiiitance with 
Ibe distinottre rlrtuea of the various wines to be tnet with around us is 
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&a esMntial to liis suooen as a knowledge of tlie properties of tlie BCverKl 
drags. Th« subject ia ui extentiive oue, but I will endeavor to treat it 
in u concise a maimer as ia consisteot with due regard to the olaims of 
explicit lie sa. 

Our starting-point is the grape. A few words are, therefore, neoeasarj 
apoR the nature of this fruit. It is a suoeulent berry, provided with a 
thin but tough enveloping xtrncturo or skin, wbioh futlilti tlie oIScc of 
confining the ceniral juicj* substance and preserrtng it from contact with 
the air. 

The skimi of some grapes arc colorless or yellow, whilst others ar« im- 
pregnated with a deep blue cutoricig matter, from whioh the color of red 
wino is derived, for this, likeothervegdHLIe blues, becumi-s rt-ddunud in tho 
pretence of an acid. Chemistry shows that ia both varieties of grape the 
skins contain a considerable amount oC itstringent matt«r under iho form 
of tannic acid, and likewiai; a certain (quantity of n waxy mnlerial which 
maj be looked upon tta evidently designed by its intercepting action on 
the pasaage of water to protect the fruit from tho influence oTwet on the 
outBJdo and impede tho escape of moisture from within. 

The pulp or central fleshy part of the gra»« conslitutea an oif;anixed 
structure comorising a maiu of delicate ve«icles holding the juico of the 
fruit. Thus, instrsd of being loose and free to run out when the btirry ia 
cut in hAlf, the ^uiuo is rvUinod in roooptacles whioh require to be broken 
Dp before it is m a position to cacape. It is this which neoessitatos th« 
process of crushing, either by treading or the agency of maebinury, which 
IS had recourse to for procuring the juice as the first step in the msnufao- 
tur« of wine. 

Except in a particular variety, named the (intiiia or C««ii<tiri«r grape, 
the fleshy part of the fruit ia (devoid of color, or only pomMSU a fatnt 
yellowish or pinkiah tint, although the skin may be deeply colored. Tho 
fresh juic«, therefore, «f the red and black presents the same appearaaoft 
aa that of the white grape. The coloring matter of the husk, indeed, as 
it exists in the fruit, is in a fixed or insoluble state, and it is only after the 
juice has fcrtnented that it possesses the |iower of diasolving it out so as 
to lend to its presence in wine. In the al>uv»-ii anted exocptiooal variety, 
however, tlic berry is pervaded throughout with coloring matter in a di»- 
■olvcd state, and thus tho juice is dyad with it lik« that of the elderberry 
and Mack currant. The vine in question is specially eulttrated, it is said, ' 
fo some localities to bo employed for increasing the color of wines obtained 
from other grspes. 

Imbvddtid ill ih« subatarico of the pulp are the little hard manses coo- 
Ktiluting the seeds, and known aa the pips or stones. These, unlike tho 
pulp, but like the husk, arc rich in astringent matter, which gives rise to 
the rough taste that is perceived when they arc crunched between tbo 
teeth. Chemistry shows that they also contain a certain aoioantof fattj 
matter. 

Am the grapo'Bt&lks are frequently placed in tho fcrnicaliog vat to* 
gethcr with the fruit, it may be mentioned that these, like the husk* and 
stones, contain tannio acid, and ihna help to give astringency to a wino 
into llio preparation of which tbcy have been allowed to enter. 

Such ia the constitution of the fruit which forms the basis of the vari- 
ety of products comprehended under tho term wine. Now, of th« varia- 
tion existing in the article under consideration, a part is dependent, it in 
true, upon the process of manufacture, but a part alio is attributable to 
the characters of the grape employed. It is not dilbcult to realize that 
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tlic differcDC«« cKistiiifr in (lio ({ualili«s of tb« fruU should ex«rt tbeir in- 
Suence upon tlto artidc Qbtaincit from it. The variaty of vine, tlie (oil 
upon whifili it is grown, tho purtioulKr turrotiiidiiigs of the locality, tbfl 
general cItinKia of tbe place, the olitnate peaulior to thu y««r, uid tlie dc 
groo of ripeness of the fruit, ill produce tlieir madif^iDg influenco and toll 
upon ths character of the wine. Ordinarily the juioe of tbo grape is d»- 
void of any d*c!dcd fragrance, and th« aromn. of tho wiiic is devalopadJ 
during fermentation and fmin tlto chatig<!s occurring as time advances 
after bottling; but in some tniitauoea — and the mut«at grape affords a 
DOttoeable oxample — the frtiic poas«8»es a pronounced aroma which is 
oommunicatod to lh« wino obtained from it. 

The con«tituc:ittt of tlio grapo n-hicli produce (he most prominent in- 
flaenco upon the character of a wino are the scida and sugar, and thes« 
vary in amoitot to a very marked extent under diSerent circumstanees. 

As sireadv montioned, tannic acid u oi>oountar«d in tho husks, pipB, 
and BtalkH. This gives the quality of roughness or aKtringeiicy to m\ 
wine. It does not exist in the juice. The acids met with here are nalio 
and tartaric, the former preponderating in proporijon in the unripe, tho 
latter in the ripe fruit. As the fruit advances to maturity Uie amount 
of acid origitmlly prcucnt undcrgooa diniiniitiun, and notably of the two 
aoids, tlie malic. I'liis ensues (ici common with what occurs during the 
ripening of fruit in general) as a result of the influence of the light and 
heat of the sun. With this diminution of acidity an increase takes plao« | 
ill the amount of sugar; and tliuit, as sour fruit bucotnes sweet, its acquired ' 
ahseiioo of Boumess must not bo entirely attributed to loss of acids, for 
the increase in the amount of sugar will have iho cIToct, srcording to its 
ext4>tit, of coverins or oonocaling tho taste of acidity. 

The amount of free aoid present in the juioe of grapes produced by 
different countries, and in di^erent seasons, varies from sbout 0.3 to 1.5 
per cent., reckoned under the form of tarlario acid, Kor the production 
of good wine it is said that the proportion should not eiceed about 0.5 
per cent. From what has been stated, it will readily bo understood that 
It is eepeoially in the mor» northern wino-producing localities, as, for in- 
stance, the Khine and Moaclle districts, that tho disadvantage ariiiing 
from an excess of acidity ia most experienced. A ^reat deal of uiicer- 
tatDty, dependent upon the character of the Keuson, is here found to ex- 
ist. It is only in g<io<l ycnn, ind«od, that tho grspcii sufficiently ripen to 
give rise to a thoroughly »ati*factOry produce, and iu bad years Ihey iiUy 
Ntnain too sour in Hume pEaccd tu yield an ac<;eptable wine. Tlie propor- 
tionate amount of acid is sometimes artiticialiv diminished by dilitling. 
the juice and xdding sugar. Thuii. a larger yiuid of lets acid wiiie is at ' 
forded, but at tho expense of quality in other respects, as the genera] 
OODStitaonts of the juioe are thereby thrown out of their proper relation. 

Of all the oonstituent elements of ths grape, the sugar mutt bo loolced 
upon as holding the position of first importatiov, because it is the basil 
of fermentation, and without it there oould be no production of wine. 
Chemists enumerate several varieties of sugar, and reoognixe differences , 
in their obcmioal and phviiical properties, and also to some extent in their I 
composition. The kind of sugar met with in the grape is nameii after 
tho fruit itself, and uIho called glucose. This, however, admits of further 
diffcrontiatioii, sod, instead of ono absolutely identical form of migar being 
present, two modi liout ions aro found to exist, llic one ia sosceptihlo of 
orystallixation, aiidoiyatMtlizes, ind(.-i.-d, into the little, hard.grunuUr inasnes , 
iMt arc to be met with in raisins which have been kept for some timo, 
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It aha hu > nght-b&nd«d roUtorjr influiuic« OT«r noUrised ligbt, kt\d for 
tliis Tm»ton hta received (ho naniQ of dejttro6e. Toe otLer is nun-cryiiud- 
liuble, ind from poueuiiiff th« power of turning the ray of jjol&rixed 
light to tlie left lia» bcvn nt^-l«d LivvuIokc. Botli of tbcicc fomm of suenr 
constitute woll-kuowii modiliuulEuiia obtaiiuible from a variotv of otner 
sources bwidit Ihti Rrupe. They are both suiceptibla of und«rgoinf{ fer- 
tnontktioii, and otherwise, iitdcod, agro« in mai) if eating tho sunc clirtnickl 
behavior. 

Tli« smount of sugar present in grttpo-juiee is tiubjeot to verv exton- 
sive variation. It may range, it ia said, between about 10 and 30 per 
cent. Ab with thu acids, but in an inrerse maiiDer, the quantity is siff- 
nificantly ioflueneed by ciitna.t« and soa*oii. WUiUi under the povr«ri 
eaerttid by the ny» of the sun the 60urne»» of fruit disappears, the qu&l^ 
itv of sweetness beoomes developed, and in proportion to the heat of the 
chniato and aeaaon au is the degree of sweetness attained. iIonci>, it la 
to the i;ra|>o grown in liot countries, u Spain, Portugal, Madeira, ^tajyt 
^ypnit, etc, thnt wo miut loolc for tho largect amount of sugar, 'ine 
Miieot of different summers is most oonspiouous in cooler climates, and, 
^ will readily be understood, it is especially toward the fall, or when the 
grape is ripening, that the character of the seAson product^a the greatest 
inllaenoe on the amount of saccharine matter. IJpon the full ripening 
of the grape will depend the quality of the wine, but quality and quan- 
iity, it may be remarked, by no means Meoessarily go iogotber, for in 
•ome yeans the yield may be large and tiio quality bad, whilst in others 
the ro\'cr*e may hold good. For Ihu pruduotion of good wine the gntpe- 
juioe, it is stated, must coiitaiit not less than about iO per cent, of sugar. 
A warm and, it may further be said, a dry summor is propitious, 
then, for win«-production; and to obtain wine that bett combines body, 
freedom from undue acidity, and a rich, vinous flavor, we must look to 
those countries where the grape aoquires the fullest ripeneas, aud coo* 
taina a maximum of sugar and minimum of acid and watery element. In 
son)« districts, indeed, for tho production of the choicest wines, as for in- 
stance the (.'tiAteaii d'Vqtiem in tho Sauterne district, the bunches ara left 
on the vines and the berries gathered separately as they succcjuivcly 
attain the fullest ripeness. Tokay, which is renowned for its luscious 
and full vinous character, is oven pre)iared from grapes that have beea 
allowed to remain on the riiie till tho early frosts nave set in, and till 
thoy bare undergone a certain amount of desiccation, by which the juioctJ 
has acquired a higher concentration. It is only in the case of whitd 
wines, however, that this fullest ripoticss or over-ripeness is allowed tn 
be attained. In the case of the red wines it is neoessary fur the sake on 
color thst the grapes should be gathered earlier; for. as will bo nci^a fur- 
ther on, the solution of the coloriug matter of the husk is effected by tb« 
free acid of the juice in oorabinatioa with tho alcohol developed during 
fermentation, and the less the quantity of acid the less tbe amount of 
ooloring principle taken upi 

It has beao stat«d that sugar is a necfistary constituent of grape-jutoBj 
in relation to wio^productiun, because it forms the fermenting prineiplsiJ 
There is yet another essential ingredient, vix,, the ferment, or pnnci]>le to 
Axoite formentstion. This oon«isU of nitrogenous matter unuler the fonn 
uf albumen, and is usually deposited as lees during the process of fcrmcu- 
tation. I'roperly fermented wine retains but little nitrogenous matter. 
Imparfoctly leriaouted wine retains more, and thus beoooiM liable toJ 
sjwii from tlic toodmtcy to farther diangc which its preaanoB pTsa rise tObJ 
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Tho MAtnrif^ctit mattor, hovroror, wliinli U prextnt in red wines oxorta a 
ocruiii aiDduni o( oouuter«oUDg inQueuM by ita preoervaiive anil pr«* 
oipUAtiofT eflaoU. 

The tirai ttop in ihe maiiufaotuK of whio aftfir tho ^nkp«s have been 
gathorad, is t« crush ihein, in ordar tliat lli« juiR« may b«lilMntw) frum 
it« conlaiiiin^ vuiioicM. Ttie ]>rotiait5 wns (urincriy acouiiipIiabiMJ by iKo 
oparatioii of Irondin^, but ia now chietly fiSoctud by ihc »id oi roiien. 
Care is t&keo to avoid crushinj; tho pips and stalks, as too much astriii- 
^itt niatlur, etc., would otliurwisv Iwooma taken up. So lonjf as iho juiuu 
ia coiitainod witliin tlio grape, and is thus prol^cled from contact with 
the air, it is not obsarved to under;^ fernvsntation. With tba expKsaed 
juioe, OD tho otbar hand, and to this tiio Uitm *' nttt*t " ia applied, fcrmon- 
talinn soon asts in under exposure to an appropriate temperature. No 
fennvnt ia required to h« added; the nitrogenous matter pr«fti>Dt supp)i«« 
what is wanted for starting tba chancre as soon as it is broujjbt into con* 
tact with the atmosphere. It is eviduiitly the exclusion uf air by iho 
•kin which prevents fcrmantatioii from ooourriog whilst the juioe ittoon- 
laiui'd within the fruit. 

The prooesa of cruahin;^ havinf; boen aoooinulislwd, tho juioe ia mtb«r 
at once exprcasttd atid ftirmiuitiMl alonn, or eura tha whola ia fermonted 
toj^ether for a while, aiid thvn expresaion pnrforni«d. In the furtoer case, 
whother hlsok or white i^rsui^s are iued,a con-colored and nun-uitrinFeiit 
product is the result; in tho latter, at-trinf^cnl matter is taken up from 
the skins and stones, and fnim tb« stalks also when ihcae are allowetl to 
bs present. Coloring matter likewise ia dissolved out, so as to produoe a 
dark-oolured wine, when colored erapes have been omploj'ed. The color 
of the liquid baooines graduallr a««p«r as fonnoittation procosds, in con- 
aoquetico of the exercise of the solvent power which is enjojrod by (hn 
newly dorelopod alcohol in oomhinalion with the pre-oxisting acid. The 
watery juioo of tho grapn simply impr»gnatad with its auid uiU to touch 
the ooloriojf utatler, Direotly alcohol, however, !s present, it beconies 
taken up, and with it also astringent matur is dissolved; (or the two so 
far comport themselves aliko in this rt^s poet and accompany each oth»r, 
that the rule ntay be laid down, the deeper the color the rouj^her the 
flavor of a win«. When contact with the skius has been sufBciently pro- 
lon^d for the desired color and astringenoy to b« comtnunioateil, the 
fermented liquor is soparated from tbo " irtarb " by expression. The 
" mark,'" or cxprv*so<l n>sidu«, still oontaina a quantity of coloring matter 
and other vinous subatsnci^s, and sometimes a spurious wine is made from 
It by mixing it with a solution of sugar and allowing fomientution to 
ooour. 

Tho fermenting stage varies in duration aooording to the prevailing 
temperaturo. In warm localities it may be over in two or three days, 
whilst in cooler distrieta it mny last considorably longer. As it com- 
■nenoea, the *' roust" beoomes more turbid than it was uriginally, and ap- 
pears to be in motion from tha ascent, in little hubbies, of the carbouio 
acid gas which is generated. The l«mporatnre of tha liquid increaaes, 
and a (roth oollecta on the surface, duo to tho esunping gan. After the 
process tias aoquinyl its nmniiuum activity, and hsa begun to quiet down, 
the coiileuls of the fermenting' vat require tu be stirred up, »o that all the 
elements may bo brought into fresh conUct. Happily for our personal 
satisfaction, this is now. certainly in all large establishmonts, o6Fect«d by 
i>ie<.'hariiuiil means, but formerly the revolting prsutioe prvvsileil of men in 
■ naked atate entering the vata for the purpose, and it was thought that 
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t)i« tomperatura of llio bcMly was useful in promotin); fennentAtion. It 
in iit«t<Mi ibut «ev«rBi men thua cmpluvmi liavu id tliQ counicot limo bofiii 
Ifilltid by llie carbonic acid gas accumulated abore the aurfaoe of the for> 
nt«ntin]( liquid. 

Ttio cliaractor of a wine i« oiaterially infiuoncod by tlic tcmporaturo at 
wliicli (ernieiiialiuii uk«s pla<;«, &nd tliis iiappens lo bo allowad to rv- 
tnain dependent on liiul whioK chanve* to belong to tbe locality and s«a- 
iod; bonce, partly, tho sourco of tbo Tariatioa Dotiooablo in ibo widm of 
dUtcrsnt oountries and yvar«. 

By ac4tve fenn«til«.tioii, for instance, at a bij^b tempi^rature, a disap- 
pcnranco of sugar occurs bBforo time has beon permitted for ttio derelop- 
in«nt of bouquet and flavor. Tho vinoua (■lements bcoomo exhausted or 
dr-itroycd, and tlio nuiulting nina ts thin and poor, and, after quiclcly nut- 
ttiriii};, siiowrs li^ns of posaeuin^ defective tasting power. This defectivo 
l&atinf;' power is ailvanceii as a juatification for tho oustom that has arise» 
of "fortifying," or adding spirit to tho wino produced for exportation 
from hot countries, as Spain, Portugal, Madeira, and tbe Cape. It i« 
well known that tho wines which we reoeive from these countries are in & 
"forti6Qd " itato, whilst those derived from cooler countries, as franco, 
Gennsny, etc.. contain no added spirit, and thereby constiiuto " natural ** 
wines. Ill the (onner, after the fori nun tat ion has adrancod to a certain 
point, tho Spirit is added to chock its further progress before the saccha- 
rine matter is wholly exhauitAd. Through th« saccharine and extractivo 
mattentthus left, the wine poiueasm a body and fruitincMt which would 
hare been lost had fermentation been allowed to continue undisturbed; 
aad out of such body and fniitinets are generated thoso cboico vinoua 
quslitic* which become slowly developed as the liquid matures. 

In Kranoe, Uenniiny, Hungary', etc., where a cooler climate prevails, 
forrm^ntation occurs with loss rapidity, and is allowed to proceed until it 
cotncs to a spontaneous termination. Here, then, the iraiudormation oC 
sseoharine matter is ]>crniitted to go on until it is quit« or uearly lost, 
and, if) conae<{uenc«, there is prodticod a drier or less fruity wine, and on« 
which takes less titno to mature With winc« of this class also, a stronger 
bouquet or aroma it developed, either as « result simply of tbe slower 
fermentation or of tbe more acid quslitv of the grape, for the free aotd is 
concerned in combination with the alcohol in tho formation of tho etb«- 
rnal products which contribute to fuminU tho aroma. Tbo Ilhine and 
Uosello districts, which are au)Onic*t the most northern of wine- prod uoing- 
loealitiea, yield wines that are paniculsrly charaoterized by the amoaat 
of aroma thoy poMass, and it is here, as previously stated, tltat tbo p«po 
contains tbelai^^oit proportion of acid. 

Notwithstanding fermentation may have advanced to a eotnpl«te WtJ 
hauation of the sacchnrino maltor, tho amount of alcohol produced doflfl 
not nearly equal that fnuml in the " fortified " wines. It sufGccN for pre- 
serving tno wine whilst in closed casks and bottles, but not for giving it 
tbo powvr enjoyod by the otlior variety of keeping when opeitod aad 
brought into oontaoC with the air. Should it happen, further, throofb 
lowncsa of temperataro or otherwise, that fermentation has not pro- 
oeoded with lufGoieut activity or to a proper extent, a wino devoid even 
of lasting properties in caak and bottle will b« uroduood, on aooount of 
the ineomploto exhaustion and precipitation of tlic ferment. 

Looking at tho influcnoo that is evidently exerted by the temperature 
at which tbe process of fermentation is carried oii, it is somewhat surpria- 
iu|{ that ineiaos bavo not been yet dovised and lud rocourkc tu for seour- 
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3tt' K lix«it condition, knd tliua ranclcrinjf tlio operation independent of 
tm local circuroatKiioea ihat mmy lisppen tu prevail 

As timo proccedt, and fermentation diDiini&lies in aeltvity, lli» liquid 
begins to grow clearer L>y tltronirtErdown a ceiliinent oall#cl "he*." Tbis 
ooniiica of exbaustetl fertn«i>t, witfi other orj^Hoic substatiMt and cr«am of 
tartar. The latter is dopoaiCcd oti acoount of ita sparing solubility in 
spirit, and is thorofore proportionate to the amount of alcohol devaloped. 
llio wiae IB DOW racked o(T from the "Ims" into casks, to prevent the 
acotnas (crmctttatiori »«ttiii^ in. Hero vinous fermentation atili continura 
slowly, and more sediment vi tho aamo nature as iR-forn siiliKidrB, ilie cnfjtni 
of tartar belon^^in)^ tq it being thrown in a crystalline form, and con- 
stituting what is known as *'«rgol." A;;a(n tb« wine is ranked and trans- 
ferred to Other oasks; and the process is repeated, it may be, two or 
three times more. Much dnpcnds upon tl>e care and attention bestowed 
upon those rackings of the wine p«rfonoed during th« Grst year; and 
another point that equally requires to be looked after is filling up the 
easks as occasion requires, to compensate For the loss ooourring from 
soakage and evaporation, and prevent an empty »(>aco eatsling. The 
nine, during this storage, is undergoing ohangvB nrhioh resnlt In the ulti- 
mate doTolopincnt of its special flavor, bouquet, and other vinouH proper- 
ties, as iJie stage of maturation advances. 

The empty casks which receive tbe wine in the prooess of racking are 
uBuatly fumigated prior to w»o by burning somr sulphur (a hr^mxtono- 
match is somettinos usod) within them, witli the view of exerting a pre- 
servative effect. 

One morostep remains lo be described, Wiue is usually sabjocted 
to tho finishing operation of "fitting." This IselTeotod by the addition 
of an agent like the white of egg or isinglass, which, undergoing precip- 
itation by tho action of the wine, leads to the suspended impurities being 
•nttngled and carried down. By being thus clarified, wine is not only 
from its eleametu and brightness rendered ntore pleasing to the eye, but, 
through the separation of the Boating organic matter, acquires looreaMd 
keeping power. 

It appears to be the prevailing custom in Spain, Portugal, and the 
south of France to dust llie grajies over previous to being crashed with 
plaster-of-Psris, which oonaista of burnt gypsum or sulphato of lime. 
Sometinaes tho plaster is added to the must instead. The object of this 
praetice, which is stytwl " pltt«oriiig."is not intelligible, but it has the 
effect of leading to an alteration of the saline oonstitutiou of the wine, 
which certainly there is no ground for regarding as boneAcial. Chalk or 
oarboiutu of limo would havo the effect of nentmlisins or removing 
acidity, but not »o the sulphate of lime. Tliis substance leads to the re- 
moval, byprocipilation in combination with liiue, of the greater part of 
the tartanc acid, but it gives in its pUce an equivalent amount of sul- 
phuric acid, which, combining with potash, furnishes the sulphate of 
potash in substitution for the natural cream of tartar of the wine. A 
"plasti^rod" wine thus contains more aulphuHo aetd thait is naturally 
yielded by the grape, and through this it may be recognized by the 
analyst. Dr. HassalPs analyses corroborate the statement made by Dr. 
Thudiohum, that all the sherries import4*d into TCngland arc "plastered.^ 
Marsala and Madeira have been found by Dr. Hastall to be in a com* 
•ponding state to sherry. 

Ill the case of chamnagne and other sparkling wines, a supplemental 
operation baa to be performed to gtve tlieni their effervatcsnt ohataoter. 
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After havtug been fermented in the lutusl vMy, the iriiie is allowed to^| 
reniaii) till the following spnig to litomao hritflit and clear. It ia then ^M 
bottled and doaed with a couoeiitrated solulioti ofsu^ar, ThU l«adi ■ 
to a aeouiid fermentaLiun uocurrinf^ vrithin the bottlcM, niid from the car- 
botiio acid ){as this time being preyeiiLiKl from escnjtlti^, the »p«cial 
quality beloiijfi(i|{ to the wine in ao(juir«<I. Duriiiff ihe prooees the witie 
throws down a further ftcdiniciit, which is collected at the avck of the 
botllv, tb« boUlos btting invortvil for iho |mr|ii>su. Uy ao opuralion 
whioh in uallwd " dtsKorging," the acdimunt ia j>erriiitt«d to bo blown off, 
and tlic bottles tinally are aecurely corked and wired. After the lapse of 
a little time the wine beoomes ready (or use. For the better dassAS of 
ohampaj^io the doaiii^ is made uoc aiinply with a aolution of suenr, but 
with what is styled "liqueur." This consiata of a apecially fine-flavored 
wine mixed with sugar, and generally also brandy. The champagnes for 
diitcnint oountriea are doNed in »wh a manner as to produce the kiud of ^_ 
wine, at lo sweetncKs or dryness, suited to the market. ^| 

\V© have now reached the point for the consideration of wine itaeU. ^^ 
It has bcoii scon that fcnnontaiion constitutes the essential part of the 
prueexa altumliiiK its nroduetioii, ami the two constituents of thii grajw* 
juice wliiuh are directly ooooenied in the occurrence of ibis phtfiioiuenoo 
are sugar and albuminoid matter — or the fermcnteecible body and tlio fer- 
mctiL The main and indispensable change, then, eomi»«ted with the con- 
rersi'iii of grapu-juiou into wine, Is the dituippearancc of tiugar and its ^M 
replacement by alcohol. 'Iliere are many minor changes secondarily in- ^M 
dueril by or consfl4]uent upon iho pheiiom^iioii of fermentslion, and 
although theae may only ooour to an insignificant extent, yet their ii>> ^, 
fluence is great upon the oliaracter of the wine. ^M 

Under a chemical point of view, wine is a complex product oontainin^ ^^ 
ooinponcnts whioh aro in |>Brt derived directly from the grape; in part 
owe tlieir aouroa to fornientalion; and in part spring from the changM 
wbieb occur during the process of maturation. A knowledge of ita 
chemictl composilioD may bo apokon of as affording useful information 
regsrding its general characters, lH»ides revealing the existence of so* 
phiflticstiun. At the same time, however, too niuoh stress mum not be 
laid on the results furnished by chemical analysis. It is true that the 
more prominent qualities are dependent upon the extent to which tlis 
leading uonsiituonta exist, and this information chemistry can supply^ 
but there may be dilTerences in the obaraoter of wines of the utmost im- 
portance in relation to marketable vsIur, and no clue to them shall be 
afforded by the ligurea of the analyst. The palate and the stomach form 
tbe true guide for settling whether a wine is ohoice and good. "The 
stomach," says Dr. Drullt, "ia the real teat-tube for wines, and if that 
quarrels with it, do ohcmioal oertificata or analysis is worth a rush." 

It would be out of plaoa to enter minutely into the chemistry of wirt*, 
but something requires to he said upon the subject, and its leading oot^ 
BtituentH will be examined in the following order: Alcohol, BU);ar, astriti* 
gent matter, ooU>ring mstter, extractive matter, acids, ethers, and volatiia ^ 
oil. 

Althoagh obsmistry displaya the existence of the ahnve.enumentted 
prinoiplee in wine, yet in its action upon the system it may be considered 
that wo hsTO not to doal with the separate and independent elTpots of 
these principles, but with those of a liquid in which the ingredients ar* 
so amalgBHistei), incorporated, or blended together, as to produce a 
bomogcoeoua whole, bor example, if ve look to alcohol, whioh consti* 
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tutes iu most influeoti&l component, the effects of a ceriAin amount of 
thU principle, as it is oontaiood in vine, aro not identical with tboae of tbe 
■airin nmotint dilutnd to an equal extent with water. Th* alooliol appear* 
tu be<^ome lilended with tlie otb«r iiifp^d!«uts, md tii lliis stat« Ui exert 
aaomewbat modilied actioa upon the system. On« of the adTtntages, 
and pertiaps the ciiiof, which wino derir<^B from IcMplo^, is probably 
attributable to this blending of il» eonttituenta^ Jt is well known to 
aoqiiirn a uniformity of flavor hf aee, whiob stands in contrast to the 
erudenesa and the mixed tastes beu>ii^in^ to it in a new stiite. Even 
iDadc-up wine mart in tho ooune of time, lose much of ita objectionable 
itatur«. Slid bncoiiie pasMible bj aoquirin;; an »mal|;amnt«d condition. 

jilccfioL — This furnis tlie aiust potent iiigr^dii^rit of wine, being' that 
which gives to it its intosicatinK proportioa. Besides holdinj; tho posi* 
tion named, it tnust also be lookoa upon as playinfr mi important part in 
relation to tbe article it*elf, on aceount of the prosurvaLive influeuoe it 
exerts. 

The epflcial object attainM by fermantation is the production of this 
principle, and unlcH cxtranevunly added during the preparation of the 
wine, it a amount ia dependent on thiit of the sugar primarily contained in the 
formanting Liquid. One atom of grspe-Bugar becomes resolved into two 
atoms of alcohol and two of carbonic acid (new notation). Tlii«, looking 
at tho formuln; of tho holies, ts equivalent to aayinp thit from ISO parU. 
by weight, of dry grape-sugar, fl2 porta of atushol arc produced — iu other 
words, every two parts of sugar yield about one of alcohol. 

With this information it is easy to determine what shotdd conxtltnto 
tho range uf itlcuholio strength of a natural wine For example, revkoo- 
tng that graue-juioe contains, in accordance with what has been previously 
menlionod, from 10 to 30 per cent, of augar; that all the sugar undergoe* 
fcnncntation; and that none of the alcohol is lost, an alcoholic strength 
will be given of from (about) 5 to Id per oont. by weight, which corre- 
sponds with about 10 to 30 per cent, of proof apirit. Theoreiieally, there- 
fore, a natural wino shoald not contain more than 30 per cent, by weight 
ef proof spirit, but, practically, it will not contain so mneh; for, apart 
from the whole of the augar biding transformed solely in tbe one direction, 
there must needs be a reduction of strength to some extent by the loss of 
alcohol occurring by evaporation during the process of fermentation. 

24atuf«l wine, it may be stated, rarely contains more (linn i'-i per eeni, 
by voiume of proof spirit, 'llie ordinarv mngo is from 18 to 22. The 
maximum strength allowed by the Bngliso Government for the lower rate 
of import duty is ^6 per cent., and this, it mar be considered, is sufhcicntly 
high to include all natural wines. Indeed, mdopendently uf the amount 
of saocbarine matter in the juice, the extent of alcoholic strength is lim- 
ited by tho action of the alcohol generated, for directly a certain (Quantity 
ia present a check is put upon the further progreas of [ermeiitation. and 
the excess of sugar remains unfennented. Thua, although the juice may 
have bc«n artiltGially sweetened by the addition of sugar, or the propor- 
tion of sugar increased by the partial desiccation of the grapes or the eva* 
pomtion of tbe juice, only a limited alcoholic strength can be aoquirod as 
the result of fermentation. It may further be remarkwl that, aa the pras- 
enoe of a certain quantity of alcohol puts a alop to the progress of fer- 
mctitation, ao docs the existence of sugar beyond a ccrt&in proportion in- 
terfere with its commencement. There is a limit, in other words, to the 
airength of a eaeoharine liquid that can be thrown into fermentation. 

Tbe "fortified" wine* contain, upon an average, about 34 or 36 per 
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cent, by volume of proof spirit. Tlnsae vrin»a, wliioh include such as port, 
sbcrry, MadoirK, flto., r«ub tu from tho wartnor wjno-produciug countries. 
After fsrmontAtion hk« kdvanosd to e cortnin point, Npirit i« kdcl«d, End 
thus further oiiAUga is stopped, and tlie wine acrjuires, by vtttuo of il.i 
inereaMd alcohalic atrength, a ke«ptna power under exposure to air which 
is uot «n joyed by the unfortified product. Tbe forlitiod cltas is allowed 
by tho Engluli customs a range of alcoholic &tron|{tih of from 'iC to i'i per 
onnt. of proof npirit, nrid thn maxiniiiin limit may bo looked upon a« fairly 
iueluding all lic^uids ib^t can justly Iny oUim to the title of wine. 

From what has been ataCcd, it will be seen that the relatJTo kr«rag« 
stran^h of natural nnd fortified winos may bo rcprrsonted by saying that 
the former kind L-ontains about one-fifth and the latter one-third of its 
bulk of proof spirit; or, expreuing it in a more familiar way, about five 
glaaaes of tbe natural and tnree glsjsea of the fortiG«d wine contain th* 
cquiralent of one glasf of brandy. 

Dy keeping in cuk, wine increases in alcoholic strength. This is lo 
be a4:count«d fur by wood being more easily penetrated by water than by 
dcohol. Thus it happens that water is lost by evaporation from tbe out- 
iid« of tbe oank in larger quantity than the alcohol, and tlie vine is left in 
a more cont-uul rated uondition. 

Tho pfDOess for aacertaining tho amount of alcohol in wine \a very sim- 
pifi. It consists in distilling ovor, say half, from a given quantity, adding 
di*til]ed water to tbe product to bring it to tbe same measure as that of 
the wine employed, and then taking the sp. gr. From this may be learnt, 
by the tables published, the percentage of alcohol pres«nt. 

Besides the formation of alcohol, tbe prooeas of fermentation ia st- 
I«nded with th« production of small amounts of glycerine and Bucoinie 
aoid. These principles thus constitute ingredients, to a small extent, of 
wino, but they cannot bo regarded as of any signtftcanco. 

Sugar. — Some wines ar« free, or nearly freo, from sugar, while othvrs 
contain varying amounts, the condition depending upon the extent to 
which fermentation has been carried. In natural, thoroughly fermented 
wines, as claret. Burgundy, hock, etc., there may be none, or, if any, only 
at) inaignifinant cjuantity. In fortified wines, on the ulber hand, as port, 
sherry, Maileira, etc., more or leu sugar is usually found, on account of 
fermentatiuii having been artificially checked by the added spirit before 
tbe process was over. As these wines aro kept, howcvor, the amount un- 
dergoes a gradual diminution from some kind of metainortilioxis occurring 
other than that of fermentation. Although a fortified wine, there are 
some kinds of sherry to be met with which are free, or next to free, from 
sugar. In «'hat are classified as sweet wines, as, for example. Tokay, 
Cooatantta, Malmsey, Lachryma Christ), Tent, Malaga, etc, the <)usnlity- 
of sugar may amount to as much as 20 per c«nL Here the proeess of 
fermentation ia impeded by the large amount of sugar originally preeeot 
in the "must,"owinff to tbe grapes having been allowed to become to accr> 
tain extent iln«<l berore being i^mployed — indeed, some of these products 
possess a distinct, raisin-like flavor. 

The natural wines which are characterised by sweetness are of lov 
alcoholio strength, for in proportion as sugar is retained, so is there % 
diminished prnduotion of alcohol. Sweet and strong are therefore irre- 
concilable qualitiee in a natural slate, and if combined imply the existence 
of added spirit. 

Whatever sugar ia present ought to be found in the state of crape- 
sogar, but the analytical examination of wine aometimes displays ttie as' 
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IsMuoo ot oftno-suffar. It ia etiueoiKtly witfa cheap aKerries that th!* ia no* 
tioeablc, «nd it ftubnls unmiatHKablo oridGDoe of adulteration. 

.■Ittrin^erit mailer, — The astringent matter of -win« oonsiats of taiutio 
acid, and ia derived from tlie skinH, stone*, and stalks of grapes. Th« 
white wines, vrhiah are prepared fnotn ths expmtimtd juic« of grapes only, 
are free from aatrin^nt matter. In the manuCaoluro <■{ tha rvd win«a tlio 
tkitis and sulka of tb« gnipcs are allowed to reinaio in the formonting 
L rat, and, as a ooniftquflDM, astiin^nt mattoria taken up. Sametimes, also. 
P a part of the astringeat matter mot with in wine is derived from the oak 
cask in which it faa> bocn kept. 

On aocount of thoir fremlom from astringent matter, thft white winna 
pouesa a tooro d«lioat« taste than the red. In red wines the amount of 
astringent matter at the coimneacement maybe lo great aato render them 
almoBt undrinkabte. On keeping, however, the tannic aoid beoomns do- 
posited in ansooiation with albuminous and coloring matters and hilar- 
trate of potaeh (cream of tartar), and forms the crust which is obaerred 
to ccdleet. At lirst the cruat settles coarsely and thickly, but year by year 
the deposit bcoomos leas and lesji, and at length may assume the shape of 
thin, filmy flakes, whi(<h, floating in the wine, produce what in known aj 
" beeswing." "With lliia deposition o( crust the wine loaea its hard taaie 
and bcoomcaaoft and mollow, and according to its roughness lo begin with, 
so will he the length of time required for rnaturing. Aamottna* it ceaaoa 
to depueit it no longer improves by keeping, but eommenccit, in fact, to 
deteriorate. i3y virtue of its effect in combining with and carrying down 
th« albuminous matter of wine, and thereby proTenting any further change, 
tannic aoid must be looked upon as exerting a preservative influence. 

A brown, bumus-like substance, which has been named a;>of Anna b^ 
Berzeliua, gradually uodergoes formation as a product of the oxidation 
of tannio acid. This substance is not quite insoluble in wine. Enough 
is dissolved to give the yellow or tawny color belonging to port wine 
which has lost its other coloring matter by age. It ia the aotirce of ths 
color which the skins of white grapes acouire in conversion into raisins. 

Coloring nuitter. — \hinh -vnnittinii ousts aarnganls the color of wioea. 
Some are palo to an extent lu be altoost colorless, whilst others are more 
or less deeply colored, the color passing either through shades of yellow 
and brown or r«d and blue. 

Except in the oaise of the tvinturier grape, the juico of grapes ts oolor- 
less, and hence, when wine is made from the juice alone, or with the exclu- 
sion ot the husk from the fermenting vat, the product is nearly colorlosw, 
no matter whether white or black grapes have been employed. Full ripe- 
^m neas of the grape adds a little to the tint, and on this account the cham- 
^^■pagno grape is not allowed to attain a maximum state of nuiariiy, as 
^^^ paleness is considered a desirable quality for the wine to possess. If ia 
H preparing light>colorud wine from white grapes tho skins are allowed tol>a 
I present during fermeututtou, a deeper colored product is obtained thao 
I Ifom the juice alone, and this passes Ihrou^ a darker shade of yellow 
H toward brown as ago advances, owing to the gradual oxidation of tannio 
H aotd, and its ouitTersion into apothcma, as already explained. It ia 

■ further a common practiee, as with dark-colored sherries, for instance, to 
■• artifically color litem in the following manner: the *' muM " obtained from 
B Terr ripe grapes is evaporated in large pans tilt a deep brown sirupy liquid 
H is ODtained, apart of the sugar being caranioliEV:d during the profmsn. This 

■ is added to the wion till ibe required shade of yellow or brown ts pro- 

■ daoMl Sometimes evou the ooloriog ia eSooted by the direct addittoa of 
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caramel «r burnt sugar, but tliis m liable to eomiuunioat* a bitt«r (aato, 
nnil tlicrobf injure tbo natural flavor of tbo wtov. Pal« winca frtKjuontlj 
ikcquire a certain aioDiiiit of color througli bt-ing kept in oak naaks. 

Tho red wines derive th«ir oolor from th« husks of blavk grapea, 
Tiiese contaio the ooloririjEr matter in an insoluble form, and itius the jiiico 
ttieapos buing impf«giiat«d with it. Although iiittoluMe in the fr«sh juioe. 
It, however, uiidurgovs BDluiiun whttn in oonlavt with the f<^r^lc^tf:d juice, 
the rationate being that the presence of alcohol in combination wiih the 
aoids of th» jtiic« p^ivcs rise to the produotiou of a liquid pus»(^Ming a 
solvent power whi<:!h the orijE^inu^l n<]iicous liquid did not. As, thea, 
alcohol becoiiiM devetojtrd in the mixture of tiuvkK and fermenting juice, 
the coloring matter is lalci?n up. 

The coloring matter vmitr concideration la primarily blue, and libv 
other kinila of vei^etable blue is reddened by an acid. Thus it is that a* 
the acidity of the grape diminLshes during the prone** of ripening, th« 
color changes from rcu to daik blue. In wittes Iho oolor also Tarit^a ao> 
flording to the amount of free acid present. This may be eieraplificd by 
a<^lding an aoid to a wine poeoesung a bluish blitck color. It will he ob- 
served to become sensibly reddened. If afterward Rome ammonia should 
be poured in, the color will be restored. WincN presenting adcctd(--dly 
led tint way bo rendered bluish black by means of the eaine agent. 

It is well known that r«d wines become paler as th«ir age inoreuea. 
Tf)ia arises from the colorinj^ mutter being deposited with tbo progressof 
forniHtion of the cruHt, The aotringent nnd roloriii^ mattcra indeed 
cloacly follow eaeh other. As the red color disappears, ao the yellow, 
which is commnn to both red and white winea, be<tomes moro risible: in 
the first place brcaUKC it is less obscured, and nest becatise it is gradually 
betgbteiied by the converaioii of tannic acid into apothemn. I» this way 
the production of the tawny oolor of old port is accounted for. 

Itissuted that the teinlurfer grape is specially cultlvatMl In some 
localUtes for furnishing coloring matter to wine. It will be remembered 
that the juice of this grape is deeply stained, like that of the black cur- 
rant, elderberry, and some otherfruita. Foreign agents, as blaoli cherries, 
bilberries, and particularly elderberries and logwood, it i« also asserted, 
are frequently used for supplying color; sua by tlieir agency, whito 
wines, it is further allep^d, ara somotitnes dyed for the pnrpose of being 
sold as red. 

Kilraetict tiiallir. — In addition to tba sugar, and the astringent aod 
coloring matters which have been deMribed, th«re are some undefined 
solid organic principles present in wine which are classified as " actrao- 
firnt." The whole of these solid ingredients grouped t<wr«tber oompiice 
what is understood as fomiog the " body " of wine. When the amount 
o£ solid matter is largg, it is chiefly dua to th« presence of sugar. 

Aeidt. — Wiiio always contains more or less free acid. The acids, 
malio and tartaric, existing in th« grape eaixt also in its fermented juteai, 
and moreoTer tlio alcohohc may bo followed to some extent by the acetous 
fermentation, espeolally in poor wine, and (hug load to the presane^ of a 
proportionate amount of acetic acid. T^avin^ out of consideration th» 
production of this latter acid, t)ie extent of acidity of a wine will depend 
upon that of the gTa|>e from which it has Ixien maiiufaeturcd. There may 
be no perceptible acid tsMe when fermentation has not iwen fully carried 
out,oa account of the sugartbereby pr«aent disguising it; but whenever 
fermentation has be«n nomplelcd some amount of acidity is reeo^nizabli-, 
bocaose the whole of the sugar bas been converted intoaloohol, and tbero 
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i»nothinf{tocoT«rorcon<:«kl theacida whiob n»tura11y existed toa greater 
or I0M extant in the grape. The taste therefore affords 00 oriterioa of 
Hm real acidity of a tvlne. A awe«t winn, mdood. may contain consider 
ably more ooid tba» one whiob, tbrougb b«iiig dry, prraenta a oertain de- 
cree of reoognitable acidity. 

Aa migbl naturally be ioferied from irhat has been stated, it is the 
wincii derived from the coolest wine- prod uc4n^ localilir*, &a, for instance, 
paKicuUriy tho Rhine and Motrllc di]>tri(M«, which contain t)i(> larg<>8t 
proportion of acid. Wbere the climate is such that itic? gf^ff >b apt to 
fail iit attaining full ripeness, undue acidity is a common defect, and spe- 
cial measures, which ar« uncalled for in narmor and more congenial totial- 
ities, may roqiiire to be bad recourse to, to give the wine a suitable char- 
acter for driiilciiig. Somettmes sugar is added to tbe wine itself to cover 
it« acidity, and thereby render it palatftble. Sometimes the " must" t* 
diluted to reduce its percentage acidity, and then sweetened iit order that 
it may yield hy fomientation the requisite altiobulic streni^tb. A wine 
manufactured in this way, whiUt beinj^ pruvidud with the ordinary araount 
of alcohol, will contain — leaving out of consideration the acids — a relative 
deGoienoy of the other vinous elements. Sometimes the undue acidity is 
removed by direct noutralixatiou with the carbonate of time or soda. A 
proOM* ingeniously suggttsted by Liebig cfTeots the separation of a porlion 
of tbe aoid by precipitation aa cream of tartar. To the nine some neu- 
traJ tartrate of potash is added, which combines with itsfree tftrtajio acid, 
and carries it down as tbe companttively insoluble bitartntte or oresm of 
tartar. . 

The effect of fermentation is to eomo extent to lead to ft redaction of 
acidity. A portion of the tartaric acid belonging to tbe fruit exists in 
oombination with potash under the form of bftartrate. Now this salt is 
very much less soluble iti an alcoholic than in an aqueous liquid. Hence 
in proportion as alcohol is prvHvnt the salt becomes thrown dawn, and be- 
tnif an acid salt a reduction of acidity is thereby effected. It collects io* 
ticTo the cask, and is known as "argol." Tbe deposition also proceeds 
after tbe wine ia bottled, a.nd helps to gtre rise to the sweetness and mel- 
lowness acquired b^ keeping. In the case of tbe red wines, it falls in com- 
pany with tbo astringent and coloring mntters, and thus oonlributes to the 
production of the cruit. In tbe case of whit<^ wines, it tnkps the form of 
colorless crystals, which may be seen adhering to the oork and lying in 
the bottle, loobing something like powdered glass. 

A great deal of unneocssary stri»s has been attadied to the question 
of tbo amount of free acid iu wine in relatioti to the production ul acidity 
of atomaoh. Tbe wines oontaining the smallest amount of aoid are such 
M sherry, raanala, and port; whilst bock, moselle, liebt claret, and some 
Greek wines may be spoken of aa standing at tbe opposite end of the 
Male. But, because these latter contain tbo most aciil, tbey are not 
thereby rightly to be shunned on the score of greater liability to produce 
acidity. Indeed, experience shows that it is not acids which particularly 
favur tbe production of acidity of stomncb, but in reality srttclvji contain* 
ing sugar, and especially where tho sugar is in an unxiable condition, as 
it is in wine, and thence more prone to undergo tbe acid fermentation. 
Nothing, in fact, is more productive of ibo trouble in question tban tbe 
concoction which is retailed out under tbo name of shvrry at many eating 
and drinking estsblishmenls, and ubioh analysis shows to contain a god- 
sidvrable quantity of sugar. The prosonce of a niodente anount of scid 
does no harm; on the oootrvy, it may afford assistance to digestion. The 
17 
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wine, ho«r«Ter, should not 1>« suffiaiRntljr Aour to ha diMgreealilo to the 
palfttD, and the kind oE aounioss which is to b« regarded as decidedlj 
objociionnblo is that arising from the aeetous fermentatioD. A wins 
which haa ac<)uire<l aouniess from aucli > vouroc is no longer sound, and 
apt, if drunk, to occasion general derangement of the aliiii«iiury canal. 

Ethers and volatile oil. — These constitute the source of the special 
dnror and aroma of nine, and give to it tho distinctive charsctera it pos- 
setxcH. Tliey doubtless contribute to produce a portion of ibe exbilarat* 
loj^ elfceta it exerts, for tlip exhilarating power of a given quantity of 
win« cannot bo whollj accounted for by the alcohol it contains. Tho 
vhIuc of a uin« j« more delormined by tho quality and amount of these 
tngtedients than by iui alooholio const ituitnt. 

Some wines— muscat forms a striking example — i>ossess an aroma 
which excitea a reminiscence of the fresh fruit, and is in fact derived 
directly from tho grapo. It is probably du« to an euential oil, and is in- 
oreaMU in quantity by increasing ripeneu of the fruit. Wines possess- 
ing it are called "aromatic wines." Besides this kind of aroma, which 
belongs only to the product derived from certain grapes, wine poaseases 
an aroma wliicli is peculinrly vImoub, as it ari&M out of the results of fer- 
mentation. Tliis brcomos morn pronounced «s the winn ngcut in bottln. 
It is occasioned by the derflopment of olIiercAl products, through the 
reaction of the acids and alouhul upon each other. It constitutes the 
"bouquet" of wine, and is met with in gmater quantity in wino mad« 
from grapes which have not arrived at full ripeness; hrnce its predomi- 
■uiiiea ill the produntiona of the cooler wine-ffrowing locniilies, as particu- 
larly (he ithine and Moselle districts. (L'natil/tic cl/nr is the name which 
has been applied by Liobig and Pelouze to the chief ethereal product be- 
longing to wine. It is obtainable only in exceedingly minute quantity; 
but, possessing a very strung vinous smell, a small amount goes a long 
way. 

The flaroring of wines i» carried on upon an extensive scale to suit 
Ibe market of the country to which the}' are Knit. CItuicc wim^s ars 
reserved and added year by yoar to a stoolc which is kept expressly for 
Bse as a flavoring medium. Wines are also blended so as lo furni»li 
through successive years a product of the same flavor, streti(;th, and sp- 
pnarsniT, independently of the variation ihat may belong to diSerunt 
vintagirs. 

Cette, Marseilles, and Bordeaux are notorious places for "doctoring" 
wine. CVtto in particular bears an unenviable name on account of the 
undisguised manner in whioh tho fsbricstion of wine is carried on. l\y 
Ibe skill acquired in the art of imitation, an artiola to represent a wine 
of any character or age can be aupplind to order at a few hours* notice. 

Wines are generally named after the locality producing tliem. In 
the de«oription that will now be given of their respective onaraoters, it 
will be convenient to group the products of diRorcnt countries to^ctbor 
ilDder separate heads. Kach country yields a wine po«soasing diKiinrtivfi 
features of its own. The wiitcs may be of the tame charnnter, but ihem 
is a flavor peculiar to each, which is readily pereeplible. Tho product of 
one country which, as a wine, may be quite as good as or even bolter 
than that of asothor, may nevertheless be hold in less repute because it 
does not conform with a conventional idea founded upon what the paUm 
has been accustomed to. 

Whilit wines differ considerably in thoir drinkable oharacters, eaeh 
should po«L<ss a clean, sound, and simple tasti*. It should give ao ida* 
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of unity in oontndiatinction to the mixed Uutex Iwlone^inff to a m>de-up 
article; and tlicr« sKnuld bn an nbKoncR of anything indimting chnngc or 
fcnnmiteooiliility. Ttiu iinprAitaiuii |)Tuducod upon lliu jiuiatfi by iit&tiiij[ 
ahcmiLlely in suooossioii a pure niid a sopli isticated witio is exceedingly 
Btrilfiiig, &rid briit^ out itlrongiy tlin mixnil ahamctor of tho latt«r. 

A good wino i>rutnolv3 tlie apixilJUt, exbilaratea the spirits, and in- 
croaSQH tkn bodily vigor. It sliould have body or aubstaiiou (vrhidli ia 
diO«reTit from alcobolio etrongth), and give rUe to a sense of satisfaction 
instead of leaving a craving, vinply, or uuiig/y foeling such as is produced 
by a thin and sour drink. 

As regards their geuoraJ ohar&oten, winca are spoken of as: Natural 
or light, fortified or strong, red, white, sweet or fruity, dry or thor- 
oughly fortncnted, full-bodied, thin, acidulous, astringent, and sparkling. 

Fmic/t teina, — ^The natural wiiica of Fiance, whiob formerly const i* 
tuted the principal wine ouniiumed in Knglatid, and wtiich from political 
oonfiidoraiioiis were for a coHsidembte time displaced by the fortifio<l 
wines of Portugal, have betrn latterly advancing into Dioro gennral uso 
atnongst ua, ospcrially since the Dltcrntion of the intport duty in 1861. 
Clarets, Uurgundiea, and CbampagDes arc produotiuna of France with 
which every one is acquaintisd. Besides these natural wines, a strong or 
fortilied wtne (Roussillon is an example) is produced in the south of 
Fmioc, wliioh approximates iu uharaolcr to tlic wines of Purtugtil. 

Clarets ore derived from tho Ijordeaux district. They constitute red 
wines, and of the several variotii-s the best known are such as IJaftUy 
Lattur, La Roae-, Martjauit, Mouton, PtiuiHai.\ Jit. Jutien, St. Emiiion, 
etc. Some of the above brand) boar the prefix ofCAtU^oUittiia b«ing ap- 
plied to the wino made from tho vines which grow immediately around 
the chiktcBu of the producer, in contradistinction to that derived from th« 
surrounding properties. Wliite wines are al>n suppiipd from tho llaT> 
deaux district, i'boy comprise audi as Sattterne, Vin-dt- Orave, Jianac, 
and an exc««dingly choice production, the CkSitmi tVY^ueiii. The 
clamts, or red Bordeaux winwi, contain no added apirit. Their alco- 
holic strength averages from IS Co 30 per cent, of proof opiHu Being 
fuily fermented, they are rendered more or less free from sugar, and oon- 
atttuce, cheroforo, dry wines. They are light, agreeable, and refreshing to 
drink, have a delicate, frsgrant odor, and a slightly roui^ or astringent 
taste, without, in good wine, any unpleasant acidity. Tbe white wines 
otthe Bonleaux class, like white wines generally, are finer flavored, and 
hare a more delicate perfume and loss astringcncy than the red. Tho 
ChAteau d'Vi^uom is a specially choior, full-flavored wine, with a particu- 
larly luscious character, due to the richness in saccharine mailer of the 
grape from whicli it is made, acquired by being allowed to romstn on the 
vine till ovnr-ripe before b4^ing gatherad. 

With the moderately exhilarating and the other pnipcrties that the 
clarets possesa, they form an exceedingly valuable kind of stimulant, both 
for the healthy and the sick. There is scarcely any condition in which 
they are calculated to disagree. They form a most suitable beverage for 
persons of a gouty or rheumatio disposition, nod also for tho dyspeptic, 
it may bo said that they are not prone to tuni sour upon the stomach 
themselves, nor to cause other articles to beootne sour; neither do they 
provoke hoadaobe nor derangement in those who are subject to bilious 
disorders. 

Suri/Miilus are derived from tlie southern distriets of the central 
rU of Ffwioi^— tliat |>oftion of France, it may be said, winch is most 
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nropitiotis to tho growtli of tho grape. As with Hordckux wine, »o witb 
Uurffundjr, both red tuA while varieties aru producod. Of itio red, Clot 
dk Vimff^St, Chambertin, Jiomatiie, VoUutj/, Pammar^, Btaune, and 
MtMcon form welMmuwn hrAndn; and of tlio white, ChahtU^ PouiUy, 
MtfirsauU, and JlotUrach^. 

The wiues of tlie Kliocie <Iittricts, consisling of buoI) us C£U. li^it, 
JlerniitOffc red and white, and Jhatyolaia (vrhicfa has riftcn rapidly iiito 
Dotoriety as are&sonableprioedwino during tho last ten or twelve yeara), 
nrscenerally claM«d with Kiirgniidit^s. 

Ill character llurriiiidy is a richer, fuller-bodied, or more gentrous 
vine than cUrct. With a oboic« arotna and Btronv wine flavor, it poa- 
aCMca a trace of bittomess. To appr«i;iato its<]ua1ilios to the fullcBt «x> 
tent, it should be scned in tlio mtddlB of diiinvr, witii tho rout meat or 
gain«. Therapeutically, it is a raluable agent wh«re poverty of hlood or 
an ill-oouriahed state of tho ayateiti exists, In such ca^es it is decidedly 
Xa be preferred to claret. An idea prevails that, unlike chtr«t. Burgundy 
eiicourttgcs tho (lovdopmcut of f^out, Thia may be no with a vory aump- 
tuous wiiie prcHcnttiig an approximation to port, but there is reaaoti to 
think that the char}{e is uufoundad iu the case of the ordinary Burgun- 
dies that arc iiuppli*^! for ukc. 

BoaujolaiB may bo ranked aa occupying a plaoe hetwt^en Burjruady 
and clarot. Whilst waiilinfr the fulness of body of the fonner, it ie a 
ratbrr stoutnr wine thiLii ihr: Inttcr. 

ffutrnpagntstre tlie pruilucn of Kcveral paruof France, but the moct 
reaowned bratids are derived from the departiiimit of the Marue — Reims 
forming the centre of the district on the iiortbcro, and Kpcrnay that on 
the southern side of tlie river, Tbey are classiticd at sparkling and still, 
and sweet and dry, and the better qualities are diatingutshed by tho name 
of tho producer. Amongst wcll-knovrn and favorite brands may bo men- 
tioDod those of lioedertr, Pommery and (rriito, Moti, Clicquot, Juie* 
Jfumntj GU*ler,»nd Perrier JouU. Iti good winea the oarbonio acid is 
SO ineorporated with tho liquid as toescapo slowly, or " creamity "as itii 
tmoed, wh«n the bottle is opened. 

Champagne, whilst otily posavMsing the aJooholio atrengtli of natund 
wines (Griffin's analysis of a sample showed IS per cent, of proof spirit), 
is characterized in its effects upon the fy»tom by the mpidity of its action 
aa a stimulant and restorative. As it uots moro rapidly and strongly, so 
its effcnts also pass off more quickly. It may be described as a volatile 
alimulant, with & more transitory action than otiicr beverages of the 
Aktoholio clasa. It is a useful wine for exciting the tlag/^ing powvrs ia 
otaes of exhaustion. It also has a tendency to allay irritiihilily of tl)« 
stomach, aod in some casea of vomiting may bo found to be retained 
when other slitnulants are rejected. Unless in a good sound state, liow> 
over, there is scarc«ly any wine that is so ealcutatod to upset tlio atomaoh. 
To give it elTerv«ac«nco sugar is added after its introduction into tho bot- 
tle, for the purpose of inducing a Second fermentation, and until this fer> 
mentation is oomplelo the wino must bo lookiMl upon as in a state of 
cliBtigc, and thereby apt to excito changes of the food within tho stoioaob, 
which tend to intcrfurK with the natural course of digonliuti. Unlesa tbe 
elemt-nta of the wine, also, are in proper relation and of proper goodneaa, 
it is apt to acquire asceacent and obnoxious properties, from tne Tinoiu 
passing into the aoetoaa fermentation. 

Bestdca ChaRipagnn, Prance produces other sparkling winoa, tbe moat 
notable of which are sparkling BurguniiHU, both white and red; a spark' 
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ling Herniitagv; siid alio k wiiio cloMiljr r«Mmbliiig and oftsn doing dutjr 
tor Chumpaj^e, wbioli is proJavod on the baiika of tbo lihone, and stjl«u 

The &0UII1 of France, in tlie nGi;fhWrhood of the Pyri>no«a, Js the s«at 
of proiluctiofi i>f <{u![o nililTnrciit kind of wino from the vnriclic!ii thnt hav« 
|becii referred to, Tiifl wine in question, of which ItowuiiUtm sml Maatlatt 
'furniah examples, belonjfs to tlia fortiliod oUas. It latxai a French rep- 
r«sentativ« of the red wines of Portugal, but doRS not nsarlv come up 
to them in quality, and has something of the Burgundy or claret char- 
acter about it. It eoaictitn«s passes under the names of Jlurgundy Port 
end Krencb Fort. In Thudichum and Dupr6*a analytioaJ table the aloo- 
bolio atrengih of Raussilion stands at 36.^ per cent, of proof spirit. 

Gertnan loine*. — With the exception of what is known a« /lambro* 
ah^rrj/ (a low-priood fortified wine of. ns its name implies, a sherry-like 
nature), which la cot grown, but fabricated at and shipped from Hambro', 
the German wines form natural prodiicla. Tbey are of light alcoholic 
■tiTtiglh, and are charactcrixod by their marked and peculiar aroma or 
frngrnnoe, and their acidulous nitturc. 'llicse properties render them 
craleful and refreshing to drink, as well as an excitant of tbe appetite, 
I'hoy thus form a specially appropriate bevernge at the com tnen cement 
of dinner. On account of the northern situation of the country^ and the 
Variation i|i the climate of dillereiit yeara, they exhibit a wider range of 
dtSerence in quality according to the season (a hot and dry season being 
that which is most propitious) than tbo products of more southern lati- 
kudes. Nolwitbstandingthe greatest care in the proocssof manufacture, 
ft want of brightness charaoterizcs the wine« of Germany. Hence the 
custom of drinking thorn from colored glasaes, the effect of which is 1« 
conceal from view that which mi<^ht displease the eye. 

The German wines produut-d on the banks of the Rhine generally 
pass in this country under tbc name of A-^:A: They aro mosiTy white, 
and the best known and most esteemed varieties are such as Jo/uifutia- 
berg, Steinberg, lilXilrxhrim, J/anritbrunn, JtauftU/tat, J-lookheim, and 
Jfierxtein. Aamanuthfittacr represents a red variety of hock. 

The wines produced od the banks of the Moselle agree in their gen- 
eral cbaraoteni with hocks or Rhine wines, but they are somcwhst moro 
soid in taste, and hare less l>ody. Excellent sparkling wines are made 
both in the Rhine and MosoUe districts. 

I/iinffarian winr*. — In general character the winoii of Ilungary msy 
be aaid to resemble those 01 France more closelv than those of any other 
country. With the exception of Tokay, which bus long been prized 
amongst ua as one of tbe choicest of wines, they were but little known 
in this oountry previous to the notice they received at the International 
Kxliibilion of 13fj2. Since then they have risen rapidly in public estima- 
tiou, and now meet with an extensive consumption. They are good 
specimens of a light or natural wine, with a distinctive flavor of their 
own. Both red and white wines are produced, and the varieties are 
aaffioientlv numeroun to present to the uninitiated a somewhat perplex* 
ing list of namca Of the red wine*, the C'orfowt'te is the boat known in 
England. It possesses good body, a full alcoholic strengtli for a natural 
wine, a slight astringency, and freedom from saoobarine matter. It may 
be said, indeed, to constitute a gnnnrous wine of its class, and in this r«> 
apect may be compared to Burgundy. Next to Carlowita, Ofner. per- 
haps stands in highest estimation. The white wines are specially char- 
acterized by their softness and richness of grape flavor. Tbe lituftr and 
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(StUnlmrg aro good and exceeiiinsly agroe&l>lc>driiilnD{[ vin«& But 
TbAoy f«r exoels tbem lUl, kud liolds, in fact, a unique pocitiou. It la 
ore of the most univerBally (amod of wines, and always com manda a nrioe 
which places K only withlii rea^li of the wealthy. It is made of the jiuc« 
whioh flows s{>nnlBiicously from th« finest over-ripe grapes. It nnks 
amoiigat the sweet winc«, Wut with its swootncss it pofisrwios " an exceed- 
ingly riob, aroniatio, mouth-fillicis win<?-flnvor" (l^Tuitl), It is usually 
drunk aa s delicacy Coward the end of dinner, but may be advantaffeoualjr 
ivcommc^ndod for rousing the powers and giving life to the cnieebled 
iu valid. 

Grtek winet. — T)iesc wines are less known in England than those 
wliicb liavo been as yet referred to, A somewhat numrroiis list is pre- 
wnted for eclccLion. Tlicy constitute natural wines, will) n hij^h alco- 
hotie strength for their class. The white are elean, fresh, and agrecablc- 
drinkiiiKi whilst the rod bavo fulness and rouffhness belotifriiig to the 
better kinds, with some degree of tartDess in tno cheaper kinda. Like 
other stout wines they tindergo marked improvement oa being kepL 
AV/>/<wi<3, St, JiHie, Nottiaa, J^atra*, T/tertt, and Santorin form roj>r«Betit- 
atives of dry wine, whilst Vinaanto, Jjaehrj/tna Chrixli, and Cifprvs 
oonititute Greek products of the sweet wino class. 

JUiliait viitK*. — A few wiovs ruucb this country from ItaJv. llie red 
wines arc full-colored, futl-bodied, and dry, with a decided quality of 
roiighnr-^s, Whilo Capri, named from the rocky island standing at the 
enlr<Liice of the Itay of Naples which yields it, is an cxcecdinely refresh- 
ing, wbolesomc, and pleasant-drinking light wine, narticutarly for sum- 
mer use. A sparkling Aati 18 imported, but, probubly owing to dof«etiv0 
preparation, it lacks stability and brighttiess. Altbouifh much drunk and 
favorably thought of in Italy, it cannot compete with the other sparkling 
winea placud at our disposal in England. 

Avttralian wines. — Australia promises to stand high as a wine-pro* 
ducing country, possessing ttio favorable conditions tt docs for thc! growth 
of the grape, and starting as it lias done witii the careful manufacture of 
a pure article. Both red and white wines arc imported into England 
from moro vineyards than one, and it may be said of the best that they 
are Hoh, full-bodied, agreeable-drinking winea, witliout hardness or 
acidity. Whilst of the nature of Bordeaux and Burgundy, they have an 
aroma which is peculiarly their own, and which gives them a chsraoter 
di&tiiiGt from t)i« products of other couotrica. 

Port and Ol/ier toinr-a of J'itrtugal. — Port, like the wines of hot coun- 
tries in general, as sherry, flanialii, Madeira, and Cape, belongs to th« 
fortified clsas. Spirit is added after fcrrnentaliun has advanceo to a oer- 
laio point, to check its further pragrcs*, and give the wiue increoaeil 
keeping power. Thus, a wine of an alooliolio strength averaging about 
36 per cent of proof spirit is produced, instead of ^out 30, as with the 
natural or unfortilicd varieties. If made without being fortifitfd, the 
produce of Portugal presents a close resemblance in character to Bur- 
gundy, but wine of this sort is not to any notable extent exported for 
the English market, on aocount of its alleged want of sufHcient keeping 
powQf for transport. 

Port is a wmo which possesses when now a considerable amount of 
saccharine matter, which gives it a marked fruity character. In the first 
plaoe, the grapes, from the warm climate in which they are grown, ac- 
quire a aweetnens wbioh is not attained under exposure to a less amount 
of beat; and next, as hu been tnentioDcd, fermentation » stopped before 
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the BUgxr has become oxbaubted. 'Hie vrino is bIho rich in astringent 
ani,l otltcr cxtrntrtivo matters, •.iid thus [loKiwstriK, us it ts tcnnc<l, « full 
body. By keepiiij^, tbe afttririgunl in conjunction with the coloring mat- 
ter bcoomes gradually {iepoisitod under the Torm of crust. Tiw sacclia- 
rintt inall«r ulso u niinrf^oca LranjiforiiiiLtion, and in ttiia way the winu lonnii 
it> rough, iwuet, and fruity tMte, aitd acquires what is known as tUu 
charaotor of dryness. There ia no wtae which improves more b; keepiiije 
thao port, From posaeaeing a rougliiiBss or liarshmuui and confusion of 
flaTors whicli may be absolutely unpleasant to the palato. it toites down 
in tl)« courso of timo to a pure, mcliow, and liotnogcncous lic|iiid. Not 
only arc some of the objectionable elements deposited, and the othen 
blended or incorporated together, but, by the roaotion of the acid and 
alcoliolio principles upon each oihor, ochrrrtal pmducL* btMomo dov<>loped 
which give tho aroma or bouquet that forms »o choice a feature bvlon^of 
to the ripened or matured wjn<^. 

It is a ooinmon prsdioo amongst dealers to mix lUffcrent sorts of port 
with the view of meeting the tasto of Lhc consumer, and it must t>e ad- 
mitted that some of the most pleasatit-ilrinlting tvinea are produced in 
this way. It is said to bo only in certain years iliat a wiuo is good enoa^ 
to staiid alone, and when so allowed to remain it is called a " vinlagA 
wine.'' 

Port stands pre-eminent amongst wines as u full, riub, and strcngtb- 
giving stimulant. It is of great service in enfeebled states of the itvxtem, 
■ind particularly during convalescence from fover and other debiiilatiiig 
diseases. Its astringrncy gives it » special value wlicro there is also diar- 
rhoRii to conlroL I<'or evc-ryduy use, while suiting many, it ii far too heavy 
for others. Hv dyspeptics, the gouty, parsons aulTenug from attacks of 
bilious or sick headache, mid those paasing wiiiary red sand it should, as 
a rule, be ahuntied. Drunk iti cscesa it tends to induce a plethoric state, 
and there can bu Utile doubt that not only is it an excitant of gouty al- 
laoks n'liere the gouty dlspoititton exists, but that tho gouty habit may 
be developed through its iniUienc«. It seems to be thu pn^sence of iin- 
nerfeotly tenncnted matter in associatiun with the spirit — and the uiu« 
liolds good with regard to other alcoholic beverages — that gives it its per- 
nicious properties in relation to gout. 

Port, some yean back, was largely ooiisuincd umougst tho upper classes 
as ail after-dinner wine. At the present time its |Jace may l>c said to b« 
taken by claret, and, whatever tlie eause, it is now rare in society to 
come across men who sdmit that port agrees with them. If not drunV so 
much, however, amotigit tho upper clashes, tliere has been no falling olT in 
its conaumptiou iu Euglaud; and this, because it now tinds its way into 
the houses of small tradesmen, and others, where formerly it was unknown. 

A limited quantity of white wine reaches us from Portugnl. Itncr.Has 
is a white t'orlugueae dinner wine, which, a short lime since, met with a 
somewhat extensive eonsumption, but is now seklom heard of. I,ubon, 
also, is a white wino derived from PortugsL White port is likewise to bo 
obtained, but is not often come across. 

S/tarrt/ and Other Hfionith leinea. — Under the generic name of sherry 
are included the ordinary white wines of Spain. The heat, dryness, and 
equality of tho climate give advantages which remler Spain a most suc- 
cessful wiiic-producing country. Sherry has long hrld a high jKKtition in 
pubito estimation as a wholesome and ulean-drinking wine. Like the 
other products of hot countries it is subjected to the addition of spirit, 
and its alcoholic strength is about tho same as tliat of port. Unbrandled 
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sherry Is oft«n ittiv«rtiseMl, but the wine in an anfortificd slat« is only «x> 
c«pcioiiaIl}' import«d inio England and con>urnc>d. 

Sevoral kinds of slisriy aro mtl with, Tatyiiig in oolor, bodjr, aod t&ate. 
Tbere an.' tlic pal«, guldt^n, uid brown; &nd some are thin and ilry, whilst 
others sre (ull-txxlicd and rich. Naturally, tho wine is pal«, but to auib 
th« market, color and bodjr ara girea by th« addition of " muKt '* (frrapa 
jaico) which has been evaporat«d down nntil it has aaxutncd ttin condition 
of a thick and dark-colored syrupy liquid. This, as may be inferred, not 
only adds to its color and fulness, but also modifies its taste. 

Certain sherries are charactiriKod by distinct names, as, for in8t»nl^e, 
ArnontiUado, Vino <li PaMo, .^tontUUt, and MaiiuwUin. These are all 
dry wine*, and nn often found free or almoat free from fia«chari»e mat- 
ter. Oenuiiiu Amontillado has a choice dry, nutty flavor, and Maataailla 
a decided bitteritpss. 

A pure and dry slierry may bo said to constitute ono of the most 
wliclcsome litjuids tor general use of tli« fenneiited class. It b devoid of 
astringericy, and has not the strength-giTingpropertiesofport, but forma 
» wine that may be drunk when other wines disagree. There are some 
dyt^ieptics who complain of its producing acidity, but, as a rtile, it is 
bomo w«!l, alike by tho<ie who sulfar from dyspepsia and goat. A pur* 
dry wine, however, must bo selected for consumption. 

The product known as Hanibro' therry is a made<up article. Ham> 
bur^ is not a wine-growing but a wine-fabricnting locality, Slueh of thaJ 
cheap sherry sold, and a great portion of that supplied at refreshment^ 
rooms and public-houses, is derived from this source. It is this whioh 
often brings sh<!rry into disrepute by oecaaioning- acidity, headache, and 
Other syniptoins of gastric derangement; and on account of the term 
Hambro' having acquired a oharaoter of reproach, the article is sometimes 
named after the river instead of the town, and thence styled J'3he thirty. 

There are vsrious sweet winca derived from Spain. Makiga is a sweet 
Inaoioua wine of low alcoholio strength. PaxartUe is another wine of an 
allied nature. Itota TetU, which is chieSr used in England for sacramen-j 
t al purposes. La also a sweet wine, with a low percentage of spirit. 8a^A 
is a name of antiquity ns applied to wio& The aaok of Shakespeare ia b^a 
liovedto have been a Spanish wine which held the place of our sherry. I 
The sack of the present day belongs to the group of sweet wines, snd u 
brought obttifly from Madeira, and I'alma, one of the Oannrr Islnnds. 

A oooaiderable <|uaDtily of red vM'n« is likewise now imported JrootJ 
Spain. It is known as TarraffonOt or Spanish port, and possesses tba ad-^ 
vsntngen of being a low-prtoed, sound, and fuli-boilind wine. It may be 
spoken of a» forming the best substitute for iiort that is furnished. 

MarKtlfi.^—'VWislormi^ Sicilian wine, wliicli has attained cons id erabl* J 
repute, and i* largely consumed in this country. It is used in the sama 1 
way aa sherry, for which it constitutes a good, moderate-priced substi- 
tute. A price that will procure a good MarsoJa will only purchase an 
indifferent sherry, and there is much truth in the remark that for persons 
of moderate means it is far better that tboy should drink a good Marsala 
than a bad sherry. It is rather a full-bodied wine, not so free from sac- 
charine matter aa a dry sherry, and of about the average alcoholio j 
strength of wines of the fortified class. I 

MnJeira. — ^This is one of the choie^at of tho fortified wines. Tb« 
amount produced ran never pass beyond certain limits, on account nf tha 
reatrieted area of the island for the growth of the vine; and, latterly, 
from tbo severity with wliich the vine disease prevailed, its production 
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hftd almoat ceased &ltogot)ir>r, for nothing Inas thnn rooting up the old 
planu ftnd replacing thera witb tiew wm uecvsait&tud. Time will b« re- 
quired for th«*« now ptanta to arrive at & state of perfeotion, but, from 
the MMiouiits that are givon, tho jicid of wrino i.i *iiti]ifact«Ti)y inoreaaiiig, 
and the island promises soon again lo becutne a flourisbing wi»e-{H^u- 
cing country. 

Madeira in characterized hy tb« fuIn«M of Its bodjr and the ohoic«n«at 
of its aroma. It is a win« wliicli, likn port, greatly* improves hy kt!«piiig, 
and its mollownttM is found to be further increased by transport to a hot 
couiitrir and back, lltiiice the practice of shipping Madeira to the East 
Indies and baok, and it is probablo to the effoms of the h■^at and agita- 
tion that tho ImproTrmcTit is (hic. 

The witio known an Malmsey is supposed to have taken its name from 
Malvasia, a small island in the Archipelago. It was formerly derived 
from that and other island*, viz., Cyprus and Candia in tho Archipelago, 
as wcH as tho peninsula of Morea. 'nie Malmsey wine now met with 
mostly reachea us from Madeira. It is a sweet and luscious wine tnada 
frotn grapes crown under a hot sun and allowed to hang on the vines till 

Eartially withered. As ia well known, historical report says that the 
>uko of Olsrcnco, brother of Kdward IV., on being conrlcmnnd to die, 
and being allowed, from his position, to oboosu the manner of death, se- 
lected drowning in a butt of Malmsey. 

Cap* or South A/fican ioi'ik*. — Formerly, when colonial wore admit- 
ted at a lower duty than foreign wines, these were introduced on an exCen- 
aire scale, but now that they do not enjoy this advantage they ar« not 
much heard of. The productions In (question reach us as cheap imitations 
of port, sherry, ami Madeira; but there is one Capewinoof wide renown, 
viz., ConMatiXia, which stands upon its own merits, and tanks high in 
public estimation as a aweot or luscious wine. 

MtNCSixawxnuH Fkuit AXDOTniCR Winks. — Wine is made not only 
from the grape, but also from the juico of various other kinds of fruit, 
and likewise from the jutoe of other parts of plants containing sugar. 
Orange wine, currant wine, plum wine, gooseberry wine, and many others, 
for example, are derived from fmits; whilst palm wine, tnat)le wine, pars- 
nip wine, et«., are derived from other vegetable products. Ksoh )>oflScasej 
dislinctivo characters of its own. None will bear comparison for purity 
and chnioenoss of flavor with the fermented litgnid derived from the grape. 
It is not deemed necessary to devote apace to their speeial oonsideration. 

Jfead or Methtglin is a wine prepared from honey and water. It is a 
fannented liquid of groat antiquity in England, but is not much consumed 
now. It is rarely to be met with, indeed, exceot amonf^ the peasantry 
in certain localities, It is of moderate alcoholic strength, and of rariabla 
aweotnoES, according to tho amonnt of unfcrmented honey remaining. By 
keeping, It improves and ac<juircs a peculiar fragrance. 

SpTRm. — Spirits are the prodaot of distillation of fermented liquids, 
and have as their base tho alcohol which is formed during th« proceai of 
farmentation. Fermented liquids bavo been known from the earliest 
periods of auttquity, but it was not till the twelfth century that the 
method of obtaining spirit by distillation was discovered by Abucasia, 
At tlie alcohol puses over, it is accompanied by other volatile products, 
and thus the odoraiid flavor of the spirit vary with the source from which 
it is obtained. This applies to tho product of first distillation, and aa* 
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counts for the well-kiiown ilifTorence that in noticeablp in the vaiIoui 
spirits, >uch as braitdy, whi^kt-y, turn, etc., th&t &m lupplicd for use. By 
repvatoti UiiftiUstioii, or rvvliliciitioii us it itt Icmicti, t)i« altMiliol nitty bo 
S(>paratetl frum the other principleK through their di^erence in volatilily, 
aii<l made to lo*e the identity that heloa^d to the original spirit. It 
clings, hovrnvcr, very tiinauiounly to water, aiid can ouly be jscparatod 
from this auiociate by adrnixtur» with aa agent, as p«arlaeh (carbonate of 
potnsh), <)uiclclitn4!, eto., which has a atroug aiTiiiity for it, and holds !t 
Dack whilst tho alcohol distils over. It is in this way that pure or abso- 
luin alcohol ia obtained, a liquid having a »p. gr. at 60' Fahr. of 0,794, 
and, therefore, lit-ing considuruhly light«r than wuli?r. 

Pare or absolute alcohol, which has been referred to, ia only employed 
for chemical purposes. What la called rtvt^td spirit consists of alcohol 
with 16 per cent, of water, tlic mixture haf-iiig n ap. gr. of U.t>33 at CO" 
(■'ahr. iVoq^jp^i'rtX consists of an admixtureof alcohol and water in nearly 
equal proporiiona, vie, 49 paTt« by woicht of the fornicr. and ^I of the 
latter, and hn a ip. gr. of il.O'iO at (iQ° r afar, liolh thceo latter arc aaed 
for making the tinctures of jibarraney. 

Proof spirit is t^Uen in Sfngland as the Government standard for levy* 
ing the Excise and Customs duty. According to iho proportion of alcohol 
and water, so will bo thcap. gr,, and tablra have been fmincd showing tli« 
relation between the two, and llius enabling the strength of the spirit to 
be determined when the ap gr. has been ascertained, which is usually 
done by inoaiis of au instrument called the hytlraiiitlri'. With a larger 
proportion of alcohol than oxUts in proof spirit llie sp. gr. ta towered, and 
tbe spirit is said lo be over proo/, whilxt conTersoly witti a leas proportion 
it is raised, and chi: spirit is said lobe underproof. From tbeafe>c«rlaincil 
Bp. gr. can be learnt, with the kid of iho taolcs supplied, how much per* 
eent. either over or under proof a spirit may be; and in thii n-ay, with a 
given duty per gallon fur proof spirit, the charge to be levied, rci'koiietl 
at a proportionals f%te,can be calculated for spirits of any other strength. 
It is necessary, however, that the spirit ondor examination should consist 
only of alcohol and water; and, where any foreign matter is present, tt« 
se|>aralion mutt bo elTect«d by distillation, and the bulk of the distilled 
product raised to that of tbe original Ii(|uld by the rotjuisitc addition o{ 
distilled water, just aa rcfjuirca to be dune for ascertaining tbe alcobolio 
atrength of a simple fermented liiguid, like wine, beer, etc. 

Spirits aa they rcaoh the consumer, whilst presenting a certain range 
of variation, may be said to be of aAoul the strength of tiroof spirit, or to 
consist, in otbor words, of about equal parts m absolut« alcohol and 
water. 

Jirandy. — Brandy (a corruption from the German SraniiUcein, French 
JJrutt<Uvin, burnt wine, or wine subjected to the infliicni-p of imnt) U tho 
name applied to tho spirit procured from the distillation of wine. Ita 
quality varies with the kind of wine from which it is obtained, and the 
care with which the process of distillation is carried out. It i.i chiefly 
white wine that ia used, on acooiint of its yielding a more delicate and 
agreeable flavored spirit than ntd. I'be most esteemed brandy is that 
wliicb is made !ii France, and the districts of Cognac and Armagnac are 
more renowned tbaxi any others for the quality of the product. As first 
distilled, like other spirits, brandy is a colorless liquid. By keeping la 
ail oak cask it a«]uires a palc-sberrv tint from the tannic a«id which it ex- 
tracts. Dark brandies aresnificialfy colored with caramel Thsflaviiratid 
aroma of brandy are due to thcainanthio etlierand a llier volatile producta 
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belongiDg; to wine wbich pass over with the aIooIioI *n<] water in llta pro- 
cess of tJictillation. As vrttb vriao, from which it u derived, tbo fiftvoriii^ 
urinciplcs lipcumo modified aiid iho brandy improved by keeping. IIiub it 
I* that old Vogittti posaeasna a delicacy of flavor wliich dooa not belong to 
new. When first imported it is generally 1 or 2 per oent. over proof, l>ut 
its strenf^h deoroaaos by storaj^o in cask. As sold, it nay be as much ma 
10 or 15 or more per ocnt. under proof, Brandp places the average 
Strength of brandy at 42 per cent, by measun of absolute alcoliol. 

Brandy aooupies the first pUco in publio estimation of all the ardent 
Bpiriis, Its purity and the delicacy of its flavor give it tbc position that 
it holds, and render it suitable fur Mlection iti any casu where, either die* 
tctioiily or thorupoutically, a spirit is re(|uired. It ia a popular remedy 
for sickness, diarrhooa, exhaustion, epastna, and for correcting indigestion, 
or stimulating the di.qetitioo of an iitdigetlible article of food. Burnt 
brandy is often specially useful in protracted sickness, and will b« some* 
times found to be retained when other articles are rejected. 

RunL—ln the West and East Indies, roolasaea, the skimmings from 
the sugar boilcra, etc., are mixed with water, forcnontcd, and subsequently 
submitted to distillation. The distilled product is afterward colored 
with partially burnt su^ur, and constitutes rum. Rum is a spirit that inn- 
proves greatly — acquiring a fine, mellow, soft flavor — by keeping. Its 
alooholio strength is about the same as tiiat of brandy. Jamaica rum is 
considered the best. Sliced pinc->pples arc soinntiittcn placed into pun- 
clieuiis coiitiLiuIiig the fiiior qualities of ruin, and the produol is known as 
pine-applf: rum. 

WhUl-cif. — The term whiskey is stated to be a oorniption of the Celtic 
word xuqttehauah — water of life. The article constitutes one of the corn 
spirits, but, unlike gin, is derived from the malted grain. It ia usually 
made from malted barley. Tho peculiar flavor which it possesses is due 
to tho effect of kiln-drying upon the grain, and during this process the 
nature of the fuel employed produces its influence on tjie character of tho 

Rroduct, tho use of poat and turf fires gi^ng tho smoky aroms which ia 
Kiked upon as a desirable product. As with brandy and rum, whiskey ia 
a spirit which greatly improves by keeping, a soft and mellow taste bning 
thereby communicated to it. If the flavor bo not objected to, whi»key 
may be used in precisely the same way as brandy, with which it olosely 
corresponds in alcoholic strength. Scotland and Ireland are thocouiilrirs 
that are famed for the production of whiskey. A difference exists in the 
flavor of the products of the two countries, but when of good quality they 
may be regarded as of vqiial repute and utility. 

Oin, Oeneva, HoBaniU, or ScAu^lam. — The spirit comprehended un- 
der these names was originally, and, for some time, wholly, imported into 
this oountrv from Holland. It ia a com spirit, derived chiefly from un- 
maltad gram, which, after distillation, ispurified by the rectifier, and sub- 
aeqaently flavored, principally with juniper berries. The nitme Geneva 
is derived from Gatiicre, the F'rench for tlie juniper plant and berries, 
and this by corruption has been sitortened into flin. When the manufae- 
turtt of Geneva, or gin, was started in England, the Dutch spirit fell under 
the designation of UoUand OeMoa, IliMan.<U, and Schieaamy the latter 
being derived from the export town of that name. 

In tho preparation of gin the fermented liquid is diitilled, as in the 
case of tho nCber spirits, hut, iuKtPnd of tho prriress being allowed to stop 
here, the distillate la subjected to reocifirnliun by re-diat illation. The ob- 
jeot is to obtain a perfectly pure and neutral spirit as a basis for the addition 
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of th« flarorins afeots. Ikaides common alcohol, th«re is a small amount 
of O'ltylic alcohol, ot oil of potato spirit— /tueUil of ihe Germans — deveUi 
oped cluring formontation. Po»ses«inr;, as this principle docx, a stronx] 
acrid tastu and nauseous odor, it forms n conUmmating iiigredietit whicai 
it is considered advtsabto to get rid of. It h&ppens to be of a less volatile^ 
nature than common alcohol, aiid honoe, on redistillation the process can 
be so conducted as to leave it bebind in the still. The spirituous liquid 
thtiK toft atsD coiitniiiji other impurities, and goes under thn name of 
"faints." To convert rectified oorn-spiril into gin, it is flavored with 
juniper and various aromatica. Oil of turpentitie, according to what is 
stated, is slso sometimes usod. As sold bv the rectifier, the strongth is 
ftbout ZQ per conU under proof (it ia not aflowcd b; law to bo sent out 
stronger than 17 per cent, under proof), but the retailers afterward diluta 
and generally sweeten it. Thus sweetened it becomes " cordial ffin,** and 
also passes under the name of "OUl Tonu" 

On aocount of the juniper belonging to it, gin posiensea diuretio 
properties to an extent not enjoyed by the other spirits. Age does not 
unprove it in the same manner as it does brandy, rum, and nhiskey. 

Several other npints arc in ubo in difTorcnt parts of the vrorld. It will suU 
fioo to mention here thai arrack is the name given to the spirit obtained! 
from a fermented infusion of rice, and also from loiidt/ or pttlrn wine; 
that toumi»i, which has boon lulely extolled as useful in the trnatment of 
consumption, is procured in Tartary from fermented uiare*B milk, sndlat- 
t«rly also hu been made in this country From cow's milk anilioially sweet- 
ened] and that rokur, or tea-*pirit, the latest novelty in spirits, consists 
of ordinary spirit Aavored with tea. With regard to this last, it mar be 
said that a special value is cUimed for it as a spirit by its introducer, but, 
looked at physiologically, it is composed of agents which exert antagonis- 
tio effeots upon the animal system. 

Liquariia. — Li<[ueurs constitute distilled spirituous liquids, svreeteoed^ 
and flavored with various fruits and aromatic substances. They nre not 
much used except as stimulanta at the end of dinner. Somo of them are 
employed as appetizing agents. Their variety is j^rcat, but only tlie best 
known will be referred to here, and it will suffice simply to mention the 
principles to which they owe their flavor, | 

Cunifoa has an aromatic bitter Isste which is due to oraiigC'MeU 
JVbyiUXu is flavored with the kernels of thn pniu:h and apricot, sometltlMB 
with those of the cherry, and sometimes with bitter almonds. JVaroscAsn^' 
derives its flavor from cherriea. KirgcMeauer also owes its properties to 
the cherry. Cherries are bruised and allowed to ferment. The stones • 
•re cracked and the kernels broken and uaed as well Distillation is] 
afterward performed. Charlreuse waaoriginslly prepared in a monastery 
bearing this namo in France. In ld64 the Popo prohibited the monks 
from any longer making it tor sale, and. as the recipe was not published, 
the Chartreuse which is now soEd is a different liqueur from the original 
Purfail (I r/i our contains a number of aromatics. In a roupe for it the fol* 
lowing are enumerated: temon*peel, cinnamon, rosemary, cloves, mace, 
oardamDnu, and oraiign- flower water. Anisette is flavored with aiiiseeoJ 
and oori&nder, liliuiinel is the principal liqueur of Russia, and consists on 
aweotoned spirit flsvorod with cumin and caraway-seeda Ahsinlfit dif- 
fers from thn above in being a hitler liqueur. It consists of a sweetened 
spirit flavored with wormwood, and is generally drunk diluted with water 
before a meal to stimulate digestion snd excite a flagging appetite. It ii^j 
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perhaps, one of the moat treacherous &nd pernicious for habitual uko of 
all the liquids of the alcoholic class. -Sittera arc likewise used in a similar 
way, anil receive their Savor from various bitter agentn — roost oommoiily 
from aogo stars -bark, oraiif^pvel, or angelica-root aa<l seeds. 



CONDIMENTa . 

Coadiments oonaist of seasoniog or flavoring agents: Without being 
strictly alimentary substances, they nevertheless play no insignificant part 
in the alimentation of man, and prove of service in mure ways than one. 
Their first cflvot is to rcmJer food more teinpiiu^ to the palate^and there- 
by increa&<> the amount consumed. We are (guided in the choice of food 
by taale and small, and ihat which agrrcnbly aiTnctM these senses excites 
the dcairo for catin:;. Cotidimonta are vmpl^jyed fur this special purpose, 
and thus a flagging; appetite receives a stimulant. Through iheir aromatio 
and pungent qualities they also assist digestion, the motlu* opcraiull 
being by promoting the flow of tho secretions, and iacrcasing tlio muscu* 
lar activity of the alimentar}' canaL In some cases they may be further 
useful by aen'ing to oorrect injurious properties that may belong to ao 
article of food. 

Standing in the position they do, it ia not considered necessary to giro 
% special dcaoriplion of the various condiments. A somcwhal extensive 
group of them exists. One, vix., aalt, is simply of a saline nature. It is 
the most universally employed of alL Some, as vinegar, lemon-juioe, 
pickles, and capers, owe their virtue to acidity. Others own it to their 

Sttmgeney, at, for example, mustard, pepper, cayonno. ginger, onrry, and 
lorecradish. Others, ag^in, form an arumatio K'°»p of condiments, nhioh 
includes such as cinnamon, nutme&:8, cloves, allspice, vanilla, mint, thyme, 
fonnel, sago, parsley, onions, lee^s, ohives, shallots, garlie, and soma 
others. Besides these, (here are various sauces of artificial production 
which are eraployed to give zest for food by their flavor. 
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TilB preaerraUott of food lias been practiacd from time imiDQinoriaL 
The anoUtit prooesses, however, resolvoJ (hmnscilvos into Bucb *s simply 
drying, Hltinr, etc. Food thu« pnuKirved only ioiperfcctly rcpre.ienU the 
Article ill the frcsli state; but in tlifi prfruent ago of progress the art has 
not b««n allowed to stand still, and rnethods are now had recourse to by 
which both animal and vcgt^tublo fonda arv pmsorvcd In such a way as 
to be susocptibte of being kept for an indeniiite period, and tlieii buing 
almoat e<)ual in quality ti> what they wore oHginally. With the iiiiprovtc 
Bionta that have taken place, a now trade baa been established, which has 
rapidly grown into signiltcancfl, and proinises to prove of the de«pesi im* 
portaiiofl to the human race. Food Lx now being utilized that was for- 
merly wasted, because it exceeded the reiiuiremeiita of the district, aad it 
was not known how it could be rendered available in dietattt parts, la 
Australia and South America, particularly, the amount of animal food 
procurable far surpasses the wants of the inhabilants. and it hu boca 
the practice to sacriGce the animala for llieir wool, skiiia, fat, and bonns, 
which fonnc"! exportable commodities. The processes that have been in- 
vented, now permit the meat to be preaervod and to be transported in a 
fit condition for taking tho pUc« of frcnh food oUewhore; and, with tlie 
facility of transtil that exists, countries where food is scarce may be sup- 
plied from those where abundance prevails, whatever the distance inter- 
vening between tbe two. Thci art of preservitig food has bc^n brought 
to a sufficient state of purfcclion for this to be realized, but, at the same 
time, it must be admitted that there remains room for improvement, and, 
doubtless, with advancing experience, improvement wilf follow, Mucb 
ttteiLlion, indeed, is being given to the matter, and it may be looked upon 
aa forming one of the moat important questions of the day. 

Tbe object in view is to check the change which spontaneously occurs 
when food is expused to ordinary conditions. 1 need not enter here into 
the theoretical considerations that have been broached regarding the pre- 
dse cause of this change, which we speak of as decompoauion and putre- 
faetion. Suffice it to sute that there are three conditions essential to iia 
ooourrence. These are the presence of, let, warmth; 2d, moisture; and, 3d, 
air. The exclusion of cither of these conditions will prevent the occur- 
rence of decomjMMition, and thus we are auppUod at once with throa 
means of preserving food, vit,, 1st, by the inlluence of cold; Sd, the re- 
moval of moisture, or drying; and 3d, the exclusioti of air. 

Thnre is still another principle of nction that c-an Ix! brought to bear, 
and this is, 1th, Uie influence of certain ohemical agents, The efitect of these 
b (whether by destroying or rendering inactive the germs oontained in 
the air supposed to excite decomposition, or whatever cUe their modtt* 
operandi) to reoder die article resistant to tbe oper&tioo of the ordi- 
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imry inllueiioex. Kach of tfaeiie pHi)<iipl«a of action will bo oursorilj to- 

ferred to, 

1. Cold. — At tliB free ling-point molooiilkr cliango is enttroly chocked, 
and «s long &> they roinkin in a frozen state, vrganiu nubvtancas ara 
maintained in a itato of proxcrratinti for an inde6nitG time. In illualra- 
tion of tht*, it luay be niontioncd tliat the guides at Ctiantounix are ready 
to relata to visitors the circumatanco thai hitman remains, buluiigiit;^ tu 
members of an Alpine l>arty killnt) by an aralenche whilst making tha 
aitc^nt of Mont Blaiio in 1S2U, were di!icIoa«il in a perfectly freeh stat« in 
1861 and- 1863 at the footof iheOlacierdca Bossons, fire and one-half miles 
from ttio sual of the accident. Immors«d in tito glacier, tlioy were grad- 
ually brought down by ita continual descent to th« point where tbcy were 
disooTorsil, which is whem the glacier is pro^estiveljr inelling away in 
eorrespoiidenoe with its advauoe. 

l^ld ia very oxtenaivcly employed as a proservativo agency. loo is 
now lan;ely used by (itih mongers, and ollior dealers in porUhabl« animal 
fondM, to enable them to keep thuSr eitook in a frttsh condition. The ico- 
cbest 19 also considered almost a necessary appurtenance, cvrtainly durtiig 
the summer months, for preserving food in largo establish m«iita. In 
oooan-^ing passenger- steamers, moat is preserved on a largescalc by ■»• 
troduction into an ice-room or chamber. An attempt has just bi^n mads 
to bring meat over in a froxen state from Australia. Ida experiment 
failed from the cold not having been properly sustained on the vova^, 
but thoro is no reason that tlio procos* should not Iw sucoeptible of fj«ing 
suoeassfully earned out, so far as the act of preservation is uoncemed. 
The question of expense, however, will have to form an clement of con- 
sidoration, and experience must decide whether nny serious deterioration of 
the artiolu arises from the complete froexing that is nooesaary. Heat that 
has been froien is subsequently less resistant to change than before, and 
butchers in this country take steps to avoid allowing the froat in very 
eold weather to alFnet the contents of their shop*. 

3. Drying. — I'reseriration by drying is applied to both animal and vege- 
table foods. The praotioe is one of great antiquity, and it allows a num- 
ber of articles of ordinary consumption to bo kept in a state always ready 
for \iM. Latterly it has been artificlully applied to potatoes and other 
veg«tables, as well as some fruits, and with aurh auecesa that, aftvr being 
properly souked and cooked, they closely approach, both in appearance 
and tsslo, tho fr«sh articles, and thus furnish a very fair substitute For 
ihem where oireumstancc* do not f>ermit them tu bu obtained. It does 
not answer so well for animal substances, although a quantity of food 
(both moat and Gsh) preserved in this way is to bo met with. The dry- 
ing here leads to moro or leas loes of tho naturnl flavor, and an unpleasant 
taste is ant to be generated. Under tlie name of t-Aargui, beef which has 
boon cut into strips or slices, ai|d dried, is imported from South America. 
J'enirnican, which was formerly so extensivelr used by Arctic voyagers, 
eonsi jts of dri«d and pulroriEed meat mixed with fnl. It presents a large 
amount of nourishment in a small s[iace. 

3- iloriu*»ono/"air. — This is the principle upon which food is now being 
extensively preserved, to some extent for home use, but chiefly for trans- 
port from one locality bo another. It is imperfectly carried out in the 
domestic operation of covering potled-nieat with a layer of melted butter 
or some other kind of fat. Some articles aI»o are preserved by immersion 
in oil. Tho bottled and tinned provisions roprc><ent n more perfect appli* 
Mtion of the process. Tho food is introduced into a suitable bottle or 
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tin, nnd, &ft«r li&viiig beon bAAt«d ho as to drive out the &ir by tb« gener- 
ation o( ««Ktii, ibe op«iiinf; is closvd anil heniMsticallv settled in urder to 
Jirevent any subsequent re-«titrajice from witbout. Whoa properly por^ 
ormed, the vBicftcy of the process is such, tbst aftor tho lapse of niaiiv 
yean the pcovtaioiis have been found in a perfectly good and souod con- 
dition. It is applied lo bolb animnl and vegetable articles of food. 

The fruit and Tegotable§ preserved in bottles and tins permit uti to 
obtain the rvprcMulativo of tho frc»h article at aJI seasoDS of the year 
and in all localities, and so ctosely docs Hie preserved approach in chante- 
ter tb« froali fruit or vegetable, that there is Iittte disoovemble difFerenco 
between tbc two. 

Kvery variety of mout and soup, and also ft<i)i, lobsters, eto., are now 
to be obtained in a procrved mate, and impoitatiun upon a very cxtcn- 
fiivQ Kcalo liai) Iat«ly been carried on into this country from AuRtntlia and 
elsewhere. An importaul branch of trade hati, in(Ie«d, spruiif; up duriiij^ 
the Uat fen years in this depajtment of coromcroe, which is rapidly in- 
creasing, and promises ultimately to attain enortnous diincnMQiis. Tbs 
plan of pronerving tbaL is generally adopted is described it) au Australian 
journal to be as mllows: 

Tiie meat-preserving estsblishmeiita are so situated as to combine, as 
fullv as may be found pouiblc, proximity to a wotl-suppbod cattle msjitot^ 
nitfi facilities for l\w shipment of the finish^ produoU Whenever prae- 
tioable, gmirg paddocks are provided adjacent to the work*, in wbiob to 
keep the stock purchased unlil required for use. Tbo kniiiutt are aUugh- 
terod, skiniivii, and diamerobtirod. From tho slaughter-bouae the meat is 
removed on tramways, or by sliding it along suspended from iron bars, 
to the " boninff-room," where tho process of meat -pre serving properly 
commeooea. Expert butchers, paid by the piece, her* take tho moat in 
hand, and, taught by long practice and stimulated bv the desire to earn 
large wagei, perform their work with aurprising ikiU and rapidity. Their 
duty is to cut the meat from the bone and remove superDuoua fat; and 
so taoroughly is tho work done, that n hungry dog, it is autcd, woul4j 
have to turn over a large ntunber of bones before it could obtain a dinnSM 
from tho minute shreds of meat adhering to them. The meat is no^n 
conveyed to the kitchen, and here it is in the first place cut into auitablvl 
pieces for tinning, and weighed. In soiso estabiishmcnu it Is then par- 
tially oooked, generally by means of Kteam^ in others it is put into the 
tins in A raw state, with the addition of a little salt. Usually a surpiua 
allowmaM of a few cuncea, the number varying according to the size of 
the tin, is madn for the Ioks that occurs in cooking. Sometimes some 
rich gravy, extracted from portions of meat which are not suitabie for 
tinning, la sdded to each tin. The tops are then soldered on, a small 
hole being left in the middle of each. This is one of tho most critical 
oporations in tho whole prooMS, since everything depends on tbo tins 
being air-tight, and tho most akilful tinsmiths are employed to perform 
it. The canisters, arranged in numbers together on a perforated trav, 
are next lowered into a bslh containing a saturated solution of chloride 
of calcium, and there allowed to remain immrrscd lo within an inch or 
two of their tops, at a gradually increating temperature, until the con- 
tents are e<iokeKj, and all atmoepheric air u exuelled through the amall 
orifice in the toth The hole is then closed witb solderi and tbc c«Qist«r 
subjected to a xhort, thorough immersiou in the hMttvdsniiition, the tern* 
peraluro of which eonsiderably exceeds that of boiling water. All thatJ 
uow remaiiu is to oool, clean, test, and paint the canisters. After n>4 
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mOTkl from tW linAtcd l>«lh tlicv a,re plftoed iii ci>M wxtcr, cleaned, Knd 
thun tninHfftrred to the tesLing-rooni. Tliia in an artificially lieated room, 
in vrliich ihey are allowed to romain for a period of six days. Should 
there be ih« sliKhtot leak in tliu aoldiT ot iho tin, lb« defect will show 
itself within tlii» tim<! hy the hiilginj; out of tlia ends, dtid t^tba gcn^ni- 
lion of gas as tlia result uf (jecomjiositioii ocourrinff within. The oania- 
toni that stand the teat arc, luslly, paiuivd, labcllt'd, and packed for ex- 
portation. As long aa their «>ntent!( remain good they gir« signK of the 
abMinoe of putrefaciire gaa«a by the depre»ion of the surfaoe cauxed by 
the ooodeniation ensuing after tho process of h«rm«tically acalinjr. 

Meat preserved in this way «U8tsin« no \o%i a( it* nutritive capacity, 

{and it possesses the pecuniary' advantage of being free from kooe. The 
iBsterial is there with its proper aptitude for digestion. The only objec- 
tion is, that through the heat employed to ensure lis prosarvmtioa it is 
brought into an ovcr-oooked condition, tt is probably imposaiblc, in 

I depMiding only on heat, to escape from this objection, for tucperimttnta 
OQ the putrefaciire process show that not only is it necessary to exclude 
alt air oontainiag active germs, but the germs must bo destroyed that are 
in contact with the artiele itself, and it requires a high temperature to 
aooomplish this renult. 

Milk may be prcscn'cd by the same method, but when treated in the 
ordinary state the i!ixB<lvAnti)gi? arisrA of tho bitttitr su^parnting and not 
being nftorwurd niiacible witli the li<|uid. To overcome? this objection 
tite milk is conoenirated to a thickiah consistence, and is also mixed with 
sugar. In this stale it will keep for aotne time after tho tin is op«Ded, 

4. PracrviUion of food by tht u« of antia^Ucs. — Tliero ar« several 
agents that are employed for thix purpose. Salt is one of the most eom- 
inon, and nitre is frequently aasooiated with it. Tli« ejfeet of a aaline, 
howcTcr, b to depreciate the nutritive value of the article by extracting 
the soltiblo conatitucntfl, and hy also liardcning the tcxtunt, so as to ren- 
der it diSIoulc of digestion. Syrup, alcohol, and vinegar form other 

.agents in common use as preservatives. After being to some extent 
ilted, certain kinds of mont niid fish are oft<tn subjected to smoking. 

[Tho cmpyreumatio vapor with which tliey b«comu penetrated poaneases a 

latrong antiseptic capacity, which greatly promotes their power of kt»ep- 
ing. 

Tho analysis of brioo shows that tho proocas of salting must materi- 
ally diminish the nutritive value of meat, for ic is found to contain a 
large portion of the tugredieiilH of its juice. Xot only does the ooiitrsc* 
tion which enauea cause tho in&ltratiog liquid to be driven out, but the 
liquofied salt tends further to draw out by osmosis its diSusihIe organic 
and saline ooastibuenta. Licbig estimates the loss of nutrilivo value n« 
amounting to one-third or even one-half. Soaking satted meat in water 
raiDOvea its saitness, but cannot, of course, restore the nutritive prinoi- 

,pl«a that have been lost. 

From experience it has boon learnt that aalldd and dried food eannot 
be used continuously for a lengthened period without impairiiig the 
health. The well-known effect is the developtnent of a cachectic state 
which manifests itself under tho form of what aro called scorbutic aSeo- 
tiona 
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Tan phyniologneil properties of the various alimentary principffts, 
looked at iiid!Tidu&1Iy, vr4>r«i cuDsiderod !n a former pari of this work; 
they hero requtro to be spoken of oolleotively in reference to tho main- 
t«nanoe of life. 

It happens that an article, vis,, milk, !a produced by the np«ration8 of 
naturo tor the special purposi* of sustaiiiiiif^ lifo during an e«rly period of 
tku «xisti:nc<: of thn maminalian animnl. Kuuli an »riit'lv may b« tkkoii 
as affording n typk-nl illustration of oatural food. Now we find, on look- 
in|7 to iU compoBiiion, that it contains th« following alimoiitary prin- 
eipleii: 

NitrngfiTioua matter (oaseine priuoipally, and ia smaUer quantity aome 
other forms of albuminoid matter). 

Fatty mutter (binter). 

A carbohydrate (laciine). 

Inorganic mattvr, comprising aalinoa and water. 

The cpjr, also, stands in an analo};(ius position. As nil the parts of 
tbs young aiiiinal are evolved from it, it inuxt needs represent iho inal»- 
riat, or contain the Buit«hle principlca, for the dnvctopmunt and growth of 
the body, and the ssnio groups of principles are to be recognixcd that 
exist in milk, altbough in tho cAse of one of them it is only prOM-nt to a 
Bomewhat minute extant. Int, nitrogf^noua matter la largely present, under 
the form of albumen, both in the while and yolk; 2d, oily matter ia con- 
tained in the yolk; 3d, saccharine matter, a principle belonging to the 
oarlwhydrate gronp, 1* to bo det*cl*d; but "iily, it must be meiilionnl, 
to a Rimring exltrnt, in which n-)i|H^ct the comjioaition of the egg differa 
notably from that of milk; -fth, iuorganio matter, conaistiug of sali»f« 
aad water, completes the list, and for tho saline matter retguirnd, that be- 
longing to the shell itt drawn npon aa the proc^sx of innuballon proreetls. 
An I.iebig has pointed out, there ts an insnfficienoy of mineral matter in 
the soft contents of the egg for the development of the skeleton and other 
parts of the ehicit, but the shell forma a (tore of earthy matter whieh 
grsdualty booomos dissolved by the pbosphnrio acid generated through the 
oxidizing influence of tlie air upon the phosphorus existing atnongvt the 
eontenta of tho ej 
eomes thinner and 
advances. 

We thus SCO that in thcM) products, which are specially designed in tJit> 
economy of nature for the development and nuiriiidn of animal beings, 
it is a combinalion of principles that ia present. This may be tlierefuK^ 
lakr^n a.i •iiggestivo that nuch a combination is needed, and ezpi-riments 
upmi aiidicniaiion have abundantly proved it to bo tho cas^ It ia O0I 



egg. By the oeourrcnce of this process the Bnoll be- 
d thinner as incubation, or derelopment of the obiok, 
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this or th«t Klimon^r)- principle which can b« Mpwaled wtifioiall; from 
othor* that will suffice for lusuinin^ life, but diS«i«ot principles mm>- 
eiatfc) tof^etber, juHt us iv« find thoni in the productions of n»tur«. As 
objects of natuni oureclvrs, it is the produotions of nature thnt furni our 
ftp;>rophsi« fnod. Wo ar« ko frAtn«d as to d<^p«n<j for existence upon 
imturat product tr>iis, &iid unless w« sr« supplied with such ■ comhinstion 
of priociples u is met with in natural productioo*, defeotivu nutrition 
results. 

It was formerly thouf^ht that the iiitrog«i)OU« pntioiples ought to be 
capable of auilaining life, seeing that they not only rt-pres«nt what is 
-wanted for sdtniiiistering to the natrition of th« body, but through their 
carbon aod hydrogen can aUo contribute toward hvut-produutJun, and it 
«seit«(i atirprise when it wa« dis«o<rer»d osperimentally that animals 
perished of toanitiou, exactly as if ib«y had been deprived of all food, 
when confined exclusively to these principles, Tiedcinsnn and Umolin 
found that gc«so were start-od upon sn abundant supply of white of egg, 
but it is especinlly to the researclios of the Parts G«laiiue Coinaiis<ii>n 
that we are indebted for a comprebensJTe survey of the subject. 

The labors of this Commitision were instigated with thn vi«w of deter- 
mining whether the gelatinous extract from bonca could properly aupply 
ili(; place of tncal, pnrticiilarlyaH fotxl for the poor. It had been asserted 
that suob was the uase, and ibe iareaiiiratiou was undertaken by a eom- 
miasion appointed by the Aca^lomy of hcicnocs of Paris and niitni^l the 
Gelatine Commission. After nearly ten year*, it la stated, of uninter- 
rupted research, the report was aent in by Magendie in the name of the 
Commission. Tbc question which the Conimisaion ptnmarily undertook 
to decide waa : ttOirlAtr U tra* potaibte, tcotiomictuli/, to extract from 
bot^t an aiiment wAicA atone or mixtd icith otAur iuikatKCt cquUI takt 
tAeptate of meat ; but the inquiry led on to the stadv of the nutrilire 
properties of the alimentary principles in g>>neraL The conclusions ar- 
rived at by this Commission form simple cxprc^iions of wcU-aaccrlained 
facts, and therefore, unlike many phyaiolo^cal oonnluMona, stand nncon- 
trovorted by the eiperieuce of ilie tnirtv years which Lave elapsed eirrae 
the report was drawn up.* They arc of aulBcicnt interest and imporlsncc 
to lead me to inlrodiioe them here They run as follows : 

J^rat. — It 18 not possible by any known process to extract from bone* 
an aliment which, either alone or mixed with other lubatances, can take 
the pinon of mi^at. 

Hccond. — Gelatine, albumen, and fibrine, taken aepaimtely, nourish 
animals but for a very limited period, and only in a <r«ry inconplote man- 
nnr. In general they soon cxcice art insurmountable disgnal, ao that the 
animals rather die than partake of them. 

ITi-ird. — llieseaame alimentary principlea. artificially rctinitnd andnn- 
dared agrccahlr sapid bv seasoning, are taken mort! readily mid for h longer 
period than when in a separate itaio ; but thev hare no better ultimate 
influence on nutrition, for the animals thatest thorn, even in oonaitlorable 
cjuantitioK, end by dving, with all the sigiia of eota^Jete inanition. 

Fburth. — Musnifar flesh, in which gelatine, albumen, and fibrine are 
united according to the laws of organic nature anii a«ftocint<Hl with other 
matter*, as fat, salts, etc., suffices, even in very small (juantity, for ooin- 
pJet* and prolon;^ nutrition. 
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Ftjfh. — Raw bones can Aa tbe s&me, bnt the quantity- conaumftd m tbe 
bwQiiiv-four liount inuat bo very mucli Ur|^r th&ii Jii tbe coso of inuat. 

SixfA. — Erery kind of prc{»«ration, nuch as deooctUm with vat«r, tbn 
action of hvdrocDlorio soid, And particularly th« transformsilion !iilo gela- 
tine, ditiiiiiishca, Diid sccm» even, io certain cues, almost completely lo de- 
stroy tbe nutritive quality of bon«i!. 

•Sevrnth. — The Commission, howerer, is unwilling at present to expres* 
an opinion wpon the eniployment of ffeUtiue associated with other ali- 
menta, in the nuuHnhtnvnt of man. It boHcvm that direct oxpcrinient cao 
alon« throw lisht upon this subjvol iu a definitu inunncr. It ia actively 
oooupj'iiig itself wiili reference to the point, and the results will be mado 
known in tho Mccnod and last part of liio report. 

^ghth. — Gluten vxtnct-cd from wboaten or maixc flour satisfies by it- 
self eomplste and prolonged nutrition. 

Xinfh, — Fata taken aloue suataiu life for some time, bnt gnv rise to 
an imperfect and disordered nutrition, fat accumulating in all the tissaai, 
Bometimes in tlie fitat« of olaiuo and stearin*, aoiii«tiin«s in that of almost 
pure stearine. 

Looking at the above conclusions, the one vhich n^fera to gluten 
(eighth) .HtaiKU in oppOKition to the others. Surprise is expressed in the 
report, and it does seem aurprlsitig, that whilst otlicr isolated alimentar] 
principles failed in sustaining life, gluten slicuid be capable of afTordini 
pcrf<!Oi nourishment for animals; nevertheless, it in stated that antntau 
wore kept upon it fur three months viithuut interTuplion, and presented 
throughout this period all the *\gn* of excellent health. The explanation 
auggt^stcd in the report for this discordant and unexpected result is that 
tli« gluten employed did not form a pure alimentary principle, but re- 
tained some ttaroh and other non-nitro^nous matter. Dnuntless, also, 
(here niu^t hav« b««ii niincral matter likewise present, for it would be in- 
oonsifttent from what we now know, that life should be maintained for a 
lengthened period in tbe absence of this constiiucnt of food. Under litis 
riewt lie discordancy becomes reconciled, the Trsultobnerredbcin^ attribu- 
table to a mixture of substances being in reality consumed, instead of a 
single alimentary prinui|>le. 

The Paris Commission having found thit gelatiiw taken slonc failed 
to nourish animals,.^ Commission of the Institiite of Amsterdam und<vr- 
took to dotcmiino whether it increased the nutritive value of other ali- 
ments to which it might bo added. Evidence waa drawn in tfae same 
manner as had been done bv the Paris Commiswoci, from oxpcrimcnis 
conducted upon do|^, and tne conclusion arrived at was that gelatine 
was not only of no nutritive value when taken alone, but was not made 
nutritive hv combination with other substances.* This conclusion, wlilcb 
places gelatine in the position of a useless agent in an slimcntsry point 
of view is inconsistent with the now well -establi shod fact that the ingM* 
tioo of gelatine, like that of other nitrogenous principles, gives rise to an 
increase in the elimination of uros; for, as pointed out In a previoas part 
of this work, with tho protluction of urva fn>m nitrogenous matter a hy^j 
drooarbonaceons compound is left, which is evidenly susceptible of beinj 
turned to account as a force-producing agent in tbe system. 

Some results obtained by Mr. Savory, it may be remarked, bave been 
interpreted and quoted as showing that nitrogenous matter, combined 
only with the apptopnat« saline principles, sufBeea for the maintenance of 
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lifo. Thus, in "Kirko'a Phygiology," soventt cdiUoa, p. 250, it is stated: 
"Oonlrarjr to tho viawa of LJ«big ukI I^limuiti, Skvorjr hiw »li<>wn lh*t, 
while anicnala speedily die when ooDfiaed to no»>iiitrog«nout diet, they 
may liv« long wh«n fed exoluaively with nttro^iious food." Affaia, Dr. 
Parko* (" Uygiciic," third udition, p. Iti0)»ayii: " For though ihodogand 
the rat (Savory^ can live on fat-Iree meat alone, wan auinut do eo." 
Biacbofl and Voit found that doga o<)u]d be mataiottd on meat deprived 
of visible fat, and maintained at their full vroight with but Terr slight 
variation, whilst liatike, it appears, fKiuld nut maintain himiMiIf in perfect 
tiittrition on meal alotic 

Now, with rnfc^reiice to these atatemeiita, it must be home in mind tbnt 
aft^r the removal of the visible fat, flesh still contains a certain amount 
which is brought into vi«w by analysis. It cannot bo doprivwl of («t br- 
yoiid 1 fwr cent., and in Savory's expvriincnta on rats, (he flesli (lean 
veal) employed waa found to ooiitain I.SG per cent.* But, let ua look 
into the partioulars of the eiperitnonts, and see vrfaat tliey in reality 
prove. 

In the first place, 1.55 per cent, of fat in in«at roeanii rather over 8 
per cent, in the dry matter of meat, about three-fourths of fresh meat be- 
ing made up of water. 

In ana «xp«r!niciit a couple of rata, which had been nearly brought to 
the vtirge of death by restrictioD to starchy matter and fat, were fed with 
bread and meat tor (o\ir days, and then with meat alone. A week after 
commencing iho meat thnir tinitcd weight was 9 oz. 1^ dr., and three 
weeks later 10 ot, I dr. Being now placed on a diet of meat, with noD* 
nitrogenous food (slaroh and fat), a notable iniproi'etnont occumd, for in 
three days* timo thoy weighed 11 oz.; four days later 14 os. 12 dra.; and 
a wook later still, 14 oz. 4 drs. 

In anullier experiment two rata, weighing I'i ox. were placed on an ex* 
elusive diet of loan meat and water. They remained haalihy in appear- 
ance, but ateadiit/ lott weight, and in a motuh's time wtigh^d onb/ 8} ot. 
They were now placed on a muoellaueoua diut, and in a wcok'a time 
weighed l^oz. 

In a third experiment two rats, weighing together 13 oz. 7 drs., were 
kept upon the nwat diet ezcluaivoly. On the thirtc^rnch day Ofu! of the 
rots lited, tlie weight of its body being 2 ox. 8 dra., and that of the other 
6 OE. 3 dra. Tlie uve one was atill restricted to the aante food, and this 
lUed ten daya iaUrt the weight of its body then being 5 ox. It is worthy 
of inention, u a paanng remark, that two other pairs of rats which had 
been taken at thu same time, one pair being fM on a uon-nitrog«nous diet 
and (he other on a mixed diet, remained atill alifo. 

1 have entered into iheso particulars because the experiments in ques- 
tion, contrary to thoir true effect, have been referred to as iavaliilat ing 
the accredit^ doctrine— t hat to sustain life in an trident manner there 
roust be an admixture of the nitrogenous and non-nitrogenous alimentary 
principles. Before quitting the subject it is right to state thai a hawk 
was kept for two months on tlas same meat food, and improved, it is as- 
surtvd, in appearauoe and eoiiditlon. No weights, howevor, are given, aod 
the quantity of food consumed is not mentioned. With the 1.55 per 
conL of fat in the fresh neat, forming raibi>r over 6 peroenU of the dry 
matnrikl, a sufEcivntly uutabU amount uf (at may have been iugeated if 
the quantity uf food oonsumcd was large. It is not coutoodcd tHat beat 

*Lamat,T«I.L,pp.8»,418, 1968. 
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or force-production f^noratly is dependent solely npon llie non-nitrojBT^n- 
ou* aliment siujiplif-il, fur it in w«li known that lliii nitrug^ntiouK prinoiples 
uiiderKO meUiiiorphosis into uren, and an oxidi&ahle resitlue whiolt is hu»- 
<!«ptible of utilizAtioi) in that direction; but &bs«rvat>on t«nda to show 
thftt, for the proper inaintcnnnoo of niitrition (and it mtist W remenb«rod 
tlut fitt is a n«c«i»ar7 agent in t)iH gi«coinpli»litii«nt of tbe forcnative pro. 
<Miib^, ibe pr«aeuue of «ottu uou-nitrogeuuua mutter al least is nued««J in 
th« food. 

If tho nitrog«i)Oiu prindples, from tliotr capacity for yioldJtif; the 
n-quiditD material for ttiu ooiisl ruction and maintr^itancu of thn tinaunn, and 
likewise from their capacity for uiiderffoing mecaniorphosts into urea and 
s hydrocarbon a ceo IIS product ausceptihl^ of appropriation to foroe-pro- 
duotion, might appear thoorotlt^ully luRirictit, »n far a* urfjanio mattor 
u ooncenied, for the supjiort of lite, such oven eantiot be uid with re- 
•|>«0t to the non-oitTogenona prinoiplea. Tiios« i-ould not pueaibly be 
•xpQOted to suffice for maintaining life, a« an element is tniesing wbioh is 
wantud for the fomuitioii of the tissues. ExpHrimental proof, however^ 
bit5 been adduood upUD tbe point. Fat formed one of the articles sub- 
jeotod to investigation by tho Gelatine Coniinission, and its inability to sup- 
port life is shown amongst the conclusions that n-ert? arriT^d at. Boussin- 
f^ault aixo fed a dticic on batter only, and found that it died at the end of 
three weelcs of starvation. Butter, it is said, exuded from all parta of the 
body, and the feathers seemed as if ihey had been soaked in melted butter. 

Sug^ar, fpim, and stRmh wrro suhmitttMl to oxporiincnt by Maprnndir oti 
don, and Tiedeniatm ami Umelin on geene; the aniniaJa became emarialed 
ftnd more and more feeble, till they perished of inanition. Like experi- 
tnontB haro siooo also bcoa performed by otbers, and oorrespondiug ra- 
lults obEaincd. 

When fat is combined with other uon-nitrof^enous matter, emaciation 
is Still one of the nhenomena observed. In Mr. Savory's experiinenta on 
rats* fed on equsl parts by wcif^ht of arrow-root, sspo, tapioca, lard, and 
aueC — a mixtaro found to contain only .83 per cent, of nitrogt-n — the an!> 
nials underwent emaciation and died of inanition, fat having disappeared 
from the body, as ooeurs under complete priTstion of Food. Notwitlislanding 
ifais absence of fat from the body, tlie fur of tbe animaU was obMerrcd to 
have presented a dtoidHUly greasy apptiaranoe, just as though fat exudiMl 
fmin the skin, in eorrespoiidence with vtliat Uouasingauit noticed in hi» 
experiment where a duck was fod excluslToiy on butter. 

It may be infwrrwl that nilroKcnous matter is required not only for 
the formslton uf tliu tiasuen, but iikewiBL- for contributing, by the pro- 
tnolioD of the requisite change, to the utilization of the non-nitrogenous 
pr-rnciptes, and, unless it exist in auttablFi aoionnt in the food, these prin- 
uiples fail to |>aft!i on to their proper di'StiiiaLiun. It !h known that tha 
carbohydrates oontribute to the formation and accamulation of fat; but, 
for this to take plaoe, the concurrence of a due amount of nitrojjonoua 
matter is required. BouMtngault's oxperimonls on pigs ehowvd that 
whilst potatoes alone did not suffice for faltnninf the animals, ther grew 
fat with the additioo of nitrogenous matter; and tbe presenoe of fat aleo 
in the food seems in some manner or other likewiso to promote tho trans* 
formation of the earl»nhydnkteR. Itoiisaingault also found that tbe eonr 
waa insuflicieiitly nourisliMl on polaloea and beet<root alone, altbough 
giren in Tcry large quantity. 

•UMrt,T«LL,pp.98S*Dd4». IMS. 
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Th* qucjition u to whotber oon-Ditrogenous matter iliould «nter into 
tho oomponition of food hma b«on aufficivotly ditcuMod alr«ai]}r, but an- 
olltar question pTiN*i>iits iuelf : Am botii fals &ud csrlio-tij'd rates doou** 
aary? It wo look to tb« dUta of di£r«reot nalious w« attnoct invanmbly 
Bod that botk tb«sQ priiicipla« %ro rcpr»s«ntod. Still it is evident that 
fat atono will auiBue for yivldiiig th« iiuD-iiitrogAnout matter required for 
lb« support of life, for wo find la v«rlatii partH of tbv glubu tbuL tliore are 
large Diiinb«ra of penoiiH wbo subsist, and maintaiu tlicnii«lvca in ^oud 
haalth, ei(diuirel; on animal fuod, in wliioli (at fomiH the uiily represen- 
tative of non-nttro^noiis maltrr. As tg wfautbtsr, however, tbn carbo 
liydntea can similurly supply what h wanted, forma a (|ueaticin that is 
not sosummarily to be disposed of. It is true there are some arlieles 
of rvg«table food wliicli sro capable of suslainiti^ lift', and which, wbilst 
freely conCainin;; a carbuhydralu, euntain a comparatively iiiai^nilicant 
cfuantity of fat; but tlxi prnxonoe of fat, aa haa been already nmnttoned, 
uppears to be of service iu proiuotiog ibo metamorphosis of tbe carbo- 
tiydrates in tbe system. It also exerts a favorable in6uence over tba 
nasitoilation of nitri><;;iMious matter and tbo proeoetrs of tiMUo formation 
Hiid nutrition; and it may be said that there is airong reaaun to boliere 
that the auooiation of a oertain amount of fatty matter with the oarfao- 
liydrates is probably nenossary for tho maintenance of the orffanisai id 
perfeot health. The belief ia further vtiturtainud that Its di^iency ia 
aoaietim<» the sourcQ of tlie development of the tuberauloua diatbeaia. 

Inor^anio matter, under tho form of aaline matenaU and water, is 
equally a« c»«ontinl for Kntiafylng tho rcquintmeuta of lifo a« tho orgnnio 
oumponcnts uf fouil, Alihough suoh Balitia materials and water do nut 
appear to he individually ooneerned in the interplay of chan{;e9 whieh 
form the source of the phenomnna of life, thcv nnvcrthclexn cnU>r bs oa- 
aeiitial elements into the oonstitutioii of the textures and fluids of the 
body, and thus muac needs be supplied, to an adequate extent to meet 
tbe requirements of nutrttion and secretion, with the food from witfa- 
oat. 

Such form the principles that are roauired as components of food for 
tbe maiotciianm ol the body in a faealtoy oonditiou. But as yet I have 
only referred to tlio nature of tho prinoiplea, and not to their amount. 
As raff^'^s the inor^uio portion of food, it may simply be said that 
•nooffb of the several principles encountered in the bwly must be sup- 
plied to meet the want* of nutrition and aeoretion. llio organic portion, 
however, oaniiot be so summarily disposed of, and tbe question lirat 
arises: What relative proportion of nilroguiious and noo-nitrojtenous 
principles is best adapted for admiaistehug to tho roquLromoDts of 
life? 

It may b« fairly eoneladed that the requirements aa regards food rarjr 
with ocpoaure Co different conditions. Aooordiug to tue expenditure 
that is talcing plaoe, so, in a good scheme of dieting, should materials be 
supplied which are bp«t calculated to yield what is wanted, li'nder ex- 
posure to hard labor and inactivity, and to a high and low external tem- 
perature, the consumption of material in the system diners, and tbe sup- 
ply of food ahould l>n rogitlatcil accordingly. Kot withstanding the tenor 
uf recent experiments as to niecbanicxl or muscular work being obtain- 
able from the oxidation of non -nitrogenous matter, general oxperiutice is 
to tho effect that for tbe loaiatooaijce of a good oondltiou nitrogenous 
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iiiaiter is retuired in ]&i^:«r quantity iioder gr«al«r flxerlion tbao dorinn 
a slate of rrjt. Tbo inbabitanls of tho colder rcgioiin d*o roquirv to b<n 
more perfectly supj^icd with combastibie nutter th&n persons inli«b)tiag 
WATtiMr climat«s. 

Tbi: l»w> of natara are sucb as to conduce to nn adaptation of lb« sap- 
ply of food to its dttiitand. We are all convcnnrii witti th«i fact that ox* 
ereise ajtd exposure to oold — conditions vtbicti iD0ivs»« tlie demand for 
food — sh&rpen the appetite, and tiiua lead to a lar^r cjuantity of Dtat^i 
rial Ixiinj;' consumed; whilst, coDversely, a state uf inactivity and a wairnl 
citmsti: tell in an opposilQ manner, snd rcdticii tbo inclinaiiim for food. 
A badly fed laborer is capable of prrforming' but a slight day's worit, 
and a starving man falls an easy victim to tbo eSeots of exposure to 
cold. 

Not only iw tli«rc tbus a correspjiidenoc between the Buiount i>f foo(i| 
requimd atid tlio itioliuaLiou for taking it, but, probably ariaiiij; from tbai 
teachings of experience, wo find the nature of the food selectt-d in differ- 
etit oouniries to vary, and to coDslilute that which is most in coofonnitj 
with what u needed. 

For example, the dwellers in th« arctio regiona, beridea consamins' so 
enormous — oven prodisiouB — quantitvof food, partake of that kind which 
abounds in the rno«t cfliuivnt form of beat-generating material, vix., oleagi- 
nous matter. It is from the bodies of seals and whalea, snd such lute 
sonrnos, chat the food of the extreme northerners is obtained. It is tme 
ibe culdiivs* of ihn climate will not permit thn production and Hupply of 
tbe carbohydrates br vegelsble gn>wtl), as (M^i^nra in low latitudes; but, 
if it did, iheiy could hardly be consumed in auflioiuat quantity toyieldtbe 
roqtiisiie aniouut of heat. -i 

Sir Anthony (?arlislv relates an anocdote from hU experience amongst' 
the arctic inhabit-aiita: "The most northern raoes of mankind," he says, 
" were found to be unacquainted with tbo tasto of swvcls, and their la* 
fsntH made wry fuecs am) sputtered out sugar with disgust; but thM 
liitle urdiius grinned with ecstasy at tbe sight of a bit of whale's blob-^ 
ber." 

In the tropics, on the other hand, it U cspeeinlly upon vegetable pro- 
dncta — products largely chajged with principles belonging to the carbo* 
hydrate group instead of fat — that the native inhabitants subsist. Tbe 
Kuectdetit fruiLii and vngelableii, sftys l.iebig. on which tin- nativrii of the 
south prefer to feed, do not in tbo frenh state conlain more than 13 P^VJ 
coot, of carbon. The blubber and train oil, on (he other hand, whiah^ 
«nt«r largely into tbe diet of the extrome northerner, contain, he remarks, 
from 68 to 80 per cent, of oarbou. 

For a temperate climate reason would euogest something between the 
two extremes aa yielding tbe most suitable form of food, and custom, w« 
find, baa led to the selection of a mixed diet, which furnishes tho combiBft> 
tion of tbo two kinds of bnai-prnduoing pnnciples. 

It is, then, upon the principle of atlaptiveness to tba partieular rft-l 

?|uiremcnt existing that the diet should be made to oouform. The pei^' 
ormance of work was until recently belinrcd, in aocordanco with Lielug't 
teachings, to have its source in the metamorphoeie of nitroftvnous matter. 
It was considered that musoular and nervous action refultod from an oii- 
daiioti of muscular and nervous tisiiue, nnd that, nccordinfr to the extent 
of action oocumntf, so was a supply uf the nitrogenous aliiiKmLary prio* 
eiplot demanded to rcplaeo tbo oxidised material. This gate to niirog«B- 
ous matter a special position in r«lation to tbe manifestation of norvo- 
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musculjtr activity, and Linbig momsured tho working value of food by tiie 
amount of vrb«t he styled Uj« pLutic dciiieiits of iiiiintioii it contniiiod. 
Tkfl following table was framed by him to show, upoti tbitt priiicinlo, tb« 
r«!ative workiitg value of taHoils articles of food in comitioii use. 'lobring 
tlie compariiwiii to uDifonnity, tlie nod-iiilmgntioua tnatt«r u all r^ultoneu 
as >t>reb. The rctativv value of fat and starc-li tot licat-jirotlucitig |>iiTpoM8 
may b« nckomd from the atnounl of oxygeo ruspoctivciy ri:quir«<l for tbe 
eomplete oxidation of the product, and it m found to aland in the ratio of 
1 CO iA. Thiii^ by a Kimptc proccM of calculatian, fat, whiiii llii* form of 
non-nitrog<>iKiu» matter existH in a given article of (ood, is eaaily reduced 
into its heat-produoing equivaleot of atareh. 



Xt«^^*a Tabuiar Hepretentation of th« Jtetattve NtUritive Valut t^ 
Varimit Artidai ^f Fi>vd. 

Kmi -Dltrogoaooa 
Flaatic nltaviKrtiaiiB oalorifacleut 
taaticr. laattar Kcfccoed 

Mataioli. 

Veal, 10 1 

Earo'aaesb, 10 3 

Boof, 10 17 

IV-«n», 10 %% 

Peas 10 23 

Fat mutton, 10 97 

Fat poTk, 10 90 

Cow'i milk, ...... 10 80 

Woman's milk .10 40 

Wheatvn tluur, 10 46 

Oatnwal 10 fiO 

By«, 10 67 

Barler, 10 67 

Polntoea 10 SGtOlIS 

Rioc 10 1S3 

It haa bntn prnviou-tly aliown in ibia work that there is now atrong 
roaaon to bt^iiuve that, in opposition Co Liobig'ii view, the oon-nitrogenous 
elomenta of food coo tribute, as well as tbu nilro^iious, to the proouetion 
p{ niuxculnr forco, and, with lliis bufure us, nitrugoiiousi inattvr n^asea to 
lid tliQ special value as a aourco of working power that was, till qtiit« 

ently, aasigned to it. 

le waa through the extension of tbe doctrino of tbn oonsorvatioo of 
energy {which implies that force is readily transmutable from one form 
into another, but, like nuttter, not suaceptiole of being created from uotli* 
iiig, nor of being dcstreved) lo Hvinc bodies, conibitiod with (ho results 
obtained by Kick and ^^''jslicnnus in ttieir ascent of the KHulliorii (DJ(2epi 
45), that uhysiologiiita vrem Ird to nnlvrtsin the view that in now held. 
Kick and Vislioanua provud that the oxidation of their muscular tissue, 
aa nieaxiired by the amount of nllragon voided with tho imn«, Mtfficsd 
only for llio production of a smnll pmjiortioii of the force expended in tbe 
accomplishment of the measured work performed. The only conclusion 
ihfly .'oiild arrive at, therefore, waa that niusciilsr power onjifinfttwl from 
Uie oxidation of non -nitrogenous mattor, of which their food (.■Koliisividv 
oonsisted for a short time before and during tbe period of the ascent. 
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Experiments h*»e since b«en performed by other observers, wilt corro- 
bormtive resulu, sti<) it rikj iiovr ba look«;) ii|>oa as a tcttlod point tUat 
noti-iiiirngenouii aiitnuiiuirjir mttUir Ountribulvs, in k tnstiiior uul b«(ore 
suspected, Co imtscular forve-produotion. 

An a. soquul to this dcduGlion, Profasaor Frsnklatid * undortoolc tbe 
experimeatal det«rmii)ttiou o( tho foroC!*pro<Iucififf vt,\ixti of vsriuus trtioles 
in common use aa food. UU renult!) repr«s(iiil Dmi actunl force evolved 
by oompluto oxidation, unUor the form of beai, measured by nituris of 
Iho (>klorim(>t<'r. Now, hcttt and mechanicai work are not only mutually 
convertible, but bear a fixed quaiit'itat.ivu rolatii^ii to vnvh othur, A cer- 
tuin aniount of heal, iu other words, is iraiisforiuable into a d«finiU) 
aniounl of motive power capable of perforniiii^ a fixed and ascertain ablo 
ainoun; of tnvcliaiiical work. Tbua, by calculutioti, the voJuo of a given 
artiflle of food is eavily rspreBented in uorkiiig puwRr. It is in ibiv way 
that tbe meusure of working power lias been deduur-d. Professor Prank' 
land's tablo will bo found annexed. In it the CoDtincntal weights and 
in«asuri>'ii are t'ni|iloyod.t The unit of heat is tbe ttnount of heat which 
will ni&e tlie lomperalure of 1 gramme (15.433 grains) uf watur l" C«!nt. 
{1.8" Fahr.). A kilograiumetre of force is the representative of the power 
roquirod to lift 1 kilogramme (S,S04fi pounds avoirdupois) 1 iiMtre (3.S808 
feet) high, Tlio value of tho various articles nx-utioiied in tho list in 
units of heat is th« rcnuit of direct oluiervalion, whilst that in kilogruni- 
inetrea of forcti is obtained by caloutatiou upoci the basis of Mr. Joule'a 
Mtimato, which rcprvsonu tho beat thai will rnitto the touip«ratare of I 
kilogramme of water 1" C«nl. as equivaUnt to the mechanical poncr ro- 
quired to lift I kilogmmmo 4i!3^ inetree high, or, what is the same thing, 
433^ kUogramnie* 1 metra high. 



•PhUoa Msc,. TOl, zulL. 18H. 

t BxpretMd tn Ensliiih wdfffats and naamirM It Is tli« foot-ponTid. or tlia powar !•' 

quirsd to lift on* jmiinr] aati tiH>l liinli. wliioh fonim tlin unit of work, and 772 Coeb- 
poiindi roji nuu mt. >cc<)rdlD|{ ta Mr. Joule's rttimntc, the dj-mtmia OqaiTalant of I* 
Pahr. — that u. tbe h«at nxiulisd to r»Uo tho l«mj>«riture of one pound of water 1* 
Fahr. ooiiBtitut«> lhe«quiTal«ul ot tbe power r^iiuir^J tvlirt on« poond 778 feat Ub^. 
Kilosraninietrsa an convertible Into foot-pouDdn b; mutiipl^ioK byT-SVi; one lUO- 
ip-ammr (2 SMftpoaodi uvoiidupofi) filwil one metre (3.2d<)ti fevt) bigh oqnaUiagOM 
poutid raiatd 7.933 feat higb. 
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In ihe forepM'iB' table it willbes««n thst tho norltiiifc Talit* u not ^| 


tbe ume wher« aiiroceaoai matter biui to ba deidi witti, wh«n oxidised ^| 
in tbo body, &• when Dumt in oxygen. Thia arLB«B from th« occurrsnoa of ^^k 


ooniplete oxidation in tho oiifi cae«, and not in tbo other. Whil«t with ^| 


nDa-iiitro;{(>nous matters noRtnlt^iv nxtilalion of ihci olomentR ooRun with* ^| 
in tho boav, us whon burnt without, il ia not so with iiitrogonouaiaatton. ^H 


Th<!se in tdu Bjntem are oaljr partially cM>naumcd, the nitnwcn eacspinj; ^| 
under the form of urna, and carryini? ofT a portion of tho earbon and by- ^| 


drogen in an imperfvolly oxidized (^oridilioci. This final prodnot of animal ^^^| 


oonRumptioii, tb«rofore, posseuea a rortain amount of unexpended fore»^^^| 


(at Iraii nnn-nDTont h of that originally belonging to the material), where* ^^^H 


a« the final products of burning in oxygen — ctinsisting of froo nitrogen, ^H 


^. Otrbooio acid, and water — represent fully exhuustod prinoiplM. It ia at ^| 
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courao ftuumed, in ajiealcing of tlie force-producing' value of articles oon- 
•uniofl ill Che bodjr, tbal ihia unl^ rcfcra to the itiaterial thkt ia actually 
digested and utilized, wliieh certainly as a rulo is far from comprising toe 
Hoole that is consumed as food. 

Tiikiug ibc /orc4>-valuc as givca abore, and reckoning, ia Kccordaoce 
wilb Helmhols' oalculation, that tbe animal sretcm is capable of turning 
one-fi(tli of tli« actual energy developed by tiiv oxidation of the food to 
account as external work, I rofeasor rraiikland has determined the weight 
and co>t of various aliroenlarj' articles that would be rcqitirod to rai»>o the 
body-wvi{{bt of a person of 10 stoiic, ur 14Ulbs., to a height of 10,000 
feet. 



WdglU tmd Cott of Varioua Artictet of Food thcU would Require to bt 
ConMumteHn the Jiyttem to Jtvitc tJi€ Jfody of<t Ptrtvn W^ighmg 10 
Slttm^ or HO JM., to a Hag/a ^i/" 10,000 Foet (E'VaiikUad). 



Naib ov Food. 



Oodlivar oil, . . . . 

BeeffiO, 

Ituttor, 

Cocoo-aiba, 

ChMhiru oluMM, . . . 

Ofttme*] 

Arrow-root, . . , . . 
now, 

Fe»-B0il. 

OnntfidriM, . . . . 

IsinglaM 

Lump sugar, . . . . 
Caamtraui gnfxytagiu, . 
Hanl-bonod effgs, . . . 

Bread, 

Lean ham (boiIad)i ■ . 
Mackerel, . . . . . 

L«an twAf, 

Lean veal 

Potatoes 

Whiting, 

AT>pl«. 

Milk 

Wbil«ofeeK> ■ ■ ■ • 

Oamis, 

Oablxige, 

OvlBoess's aboat (bottled), 
Bm«^ palo ale (bottled), . 
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[..ookod at in the manner Bl>ove repmaented, muscular work, like he4t, 
in oppcattion to Liebig's theory, is derivable from tbo oxidation of non- 
nitrogenous ns well as nitrogenous matlor, and Proft-ssor Frankiand'a 
tables show that .W Ibe. of fatty nisUi-r will furnish iba same amount of 
power as is obtainahlo from 1.3 lb. of flour, 1.6 IK of sutrnr, 3..i Iba. of 
Imd baof, and 5 lbs. of potatoee. Traube eTna iDWitvd the piopoaition 
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o( Li«big, ftnd aBsnrtod, in tho moit deoldcd nuiuuor, th«t tho »ub»laTiocs 
br tb« tixittaiion uf vrhicU furc« is geiiurikted in tlie uiiu«l«« ftro iiul ii.« 
arbuminouB conatitueitU of tba tisauft, but non-iiitrogeuoua principles 
vU,, «ithcr fata or cnrbohjdnttcs. 

According to the foregoing table, wherein is meationcd^ttie cost of 
tbfl vsriuuH urticlvd of tood rt^uir«il to be oonsumvd to aooomptUli B given 
amount ot work, it appears, Tjevriog thc«) urticl«« purely in iheir capa- 
city an f<>r(!V-)iTiiiliicing agents b^ oxidation, that the same amount of 
woric is obtaiiiabia IroDi oatmeal ooating 3^.; flour, 3J<1.; brttad, 4}(i.; 
and boct fat, &((!•; sa from beoC costing Ss. (r^d., aiid UiiigUu, £i S*. 
«td. 

Taking all tlio facts at present rev«alvd into coiisidi?ral!on, w^ appear 
to be warranted in adopting the followiag terms of cjiprcssion. It is in 
th« first piano admittoa on all hands that food ia th« source from which 
muscular power is dorired, au<l hone* th« itupply of food should be in 
proportion to the amount of work that in performed. It waa formerly 
thought that food must he conrertud into iDuitciilar tLssue before it could 
bo availablo for llio pcrfonaanco of work which involved tlio origin of 
work from nitrogenous alimentary mattnr. Tho sHect of recent investi- 
gation, howvvor, ia to show that it is nut to au oxidation of muacular tis- 
sue that wo am to look for tbc force produced. The tnuBclcs appear to 
stand in the position of instnimonts tor olTocting tho conversion of the 
chemical energy evolved by the uxidattuii of conibuntiMo matter into 
working power. Fata and" carbohydratea can furnish the combuatiblo 
matter rof)uimd, and, under or<ltnary circumstances, probably do largaty, 
if not cliivlly, supply it. Nitrogenous matter can do »<• likewise, but it 
has to undergo a preparatory iiK^tamorphosis for effecting the aeparation 
ot nitrogen in a suitable form for elimination. 

As pointed out in a pruvioua part of this work {vide p. 41 et teg.), it 
ia under the form of urea tliat tho nitrogen of dig«at«d and absorbed 
nitrogenous matter mainly escapes. This body eonaiats, besides nitro- 
gen, of carbon, hydrogen, and oxygen, and the amount of oxygon is such 
aa to leave a portion of tho carbon and hydrogen in a combustiblo or 
oxidiKshle condition. In the escapo of ur<!a, thor^furts, tliere is a losa or 
wMte of a portion of the force-producing power of the original nitrogen- 
ous principle, and, taking dry nitrogenous matter, as nearly as possible 
ono-third passes olT us urvn. Th« remaining two-third» fonn tbo arail* 
able portion for force-production. Hut this residuarj' portion is made up 
in part of oxygen, and it is only in reality 50 per cent, of the origin^ 
oitrogenoua matter that oonsiita of carbon and hydrogen in an oxidizable 
condition. Thus it is that, for forcG-production, oitrogenous matter is oC 
I«« value than the fats ami carbohydrates. 

Observation shows that tho rcsulla of oxperienoe fully accord with tho 
tMchings of science. In the oaM of navvies and other hard-working 
men the appetite ia known by the employer to form a measure of capacity 
for work. A falling off of the appetite means, that ia to say, a diniin* 
isbed oapftoity for the perfarraaoon of work. A farmer, where wages 
were good, when asked, "how it waa that ho paid his laborers so well?" 
rvpliid, " that he could not afford to pay them less, for be found that 
lees wagea prodneed less wor^." Indeed, one might just aa roaaonably 
expect that a fire would bum briskly with a scanty supply of fuel, or a 
steam-engine work with a deficient supply of coal, as that a man could 
labor upon a meagre diet. Men hare also learned, where arduous work 
boa to bo pvfQnDed, and aioularljr in oold climaies wliere a largo uoouut 
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of beat baA Ui be produund — for tbo iloin«n<l in tho tkmo in tba two case* 
— thai tho ret) u ire men la arc best met hy a liberal ooiiAumptjun o( faltr 
iDftttorf wbich is tiie most efGcient kind of foree-produciiif; material, witn 
tbe fuod. Th-o fat bacon rvlislicd and eatoD witb bis bri^d by a bard- 
woritin^ laborer yields, at a inininium cost, the forc« he fonn* ib« medium 
for prooucin^. 

At thus Goasidcrcd, the Don-nitroeenous alimentary ftrinciples appear 
to |KUR«sa a hif^hitr dictotle value than the iii tro'^utiotis, and wbeii r«- 
gardiid aolL-ly in relation to capacity tor force-produotion, tbi;ro is no 
doubt ihcy id reality do so. iluc there is a further point to he. looked at. 
The physical dwulupinoiit and maintenance of the body must be likewiM 
taken into aoooiitit, utid for thSx it \% nitro^noiis ii!iin<tnt«rA' matter onlv 
tiiatcao supply what is needed. Wherever vital operations arv going, 
on, tbere exists nitro^noua matter. It is, indeed, tbroufcb the instra^ 
mentality of nitro^nuus matter that tlie operations of life occur. Tli«r 
tiiHuea which form the iiiKtrunient of living aotioii require to be con* 
atmeCed in lli« Grat instance; and next, tn be ennslantly mnovat«d, to 
oompenaale for Lbe loea by deterioration vrhicb in continually goiii^ on. 
Thus, a domaod for tiitroj^noua alimentary matter is created quite aput 
from direct contribution to forcR-prndiii^tion; nrid, further, not onljr ia 
iiitroffenous matter required for the coitstriiciioti and repair of the tissue^J 
but likewiao to form a constituent of the set^r^tions, for all seeretionaJ 
wbinh posHoHji aetive properties owe ibem to tho presence of n nitrogen*^ 
ous pHiiRipIe. Here, then, is an additional demand for nitrogenous mat-1 
ter, and it is to be remurkud that as increased vrurk leadu to au increased 
dcTrlopment of the ItsBues rmployod, and thorehy an increased appropria- 
tion of nitrogenous matter, so it calls for an iiiereased production of 
secretions iu consequence of the larger ainonnt of food that baa to l>e 
prepared for consumption. In this way, theoretically, without contribu- 
ting in a direct manrtcr to force- product ion, the performance of work 
may bo looked upon as necessitating a proportionate supply of nitrogen- 
oui alimentary matter. 

Fractically, it is found that hard work is best perfnrnicd under a 
liberal supply of nitrogen-euntsinin^ food. The reason probably is that 
it leads to a better nourished condition of the muscles and of thu body 
);i:an«rally. Under the use of animal food, which is characterized by it* 
richncEx'in nitrogenous matter, tho muscles, it is alTirincd, are observed 
to be firmer and richer in solid constituenla than under aubaislence npon 
food of a Tegetaltli? nature. Wh»t mrat is to man, com, whieh of all 
vc^tablo fodder oonlBius tho slbuminatve in the Urgest profiortion, is 
to the liorut. Highly bred horses require richly nitrogenous food. The 
Arab, says Donders, never lets his horse eat grass and hay to satioty. 
Its chief food is barley, aad in the wilderness it f^ls milk, and if great 
effort ia required, oven camel's fiesh. The horses which in Sahara are 
used far bunting ostriches are kept nearly oxclu*iv«ly on camel's milk 
and dried beans. In tho ease of our horses, loo^ be oonlinues, it is well 
known that to do heavy work they require more than grass and bay. i 
Com is necessary to give strength and activity. Coachmen know thatl 
"the oat) must be in them." In order to perform hard work. bonsM 
must have, not watery, but tirm musclen, and tho food which serves best,! 
— tiz., the more richly nitn>genou» — to produce such muscles, is after^ 
ward neo^sary to mainiaiu their eondilion. As albuminous food pro-^ 
(luces firm miiHcW, bo exercise tfiakrti them rcc). To sum up, seienee 
iutiinatea tlial a liberal supply of nitrDgeROUS matter u iwceBarj to pio* 
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dttoe Knd maintain mnKclo in a good oondition for work, and the result 
of vxperioiice U to conlirm it. 

1 liarc be«n HpeaUiii^ of food considered in relation io tha perfoitn- 
anoe of work, but it would be uophUo«ophical to look at it only in ibis 
liflfiit. The queation Hliould be viewed uiidor a broader aspect, and th« 
point roaliy for ilio ptiysioloj^at to discuaa in uiiditr what comtiinBtion uf 
alimentary [tntictples til's biglieat state of dcrelopment, both mvntal and 
physical, ia »tt«iiiiiUo. If regarded as livinj; for the luere p^rfbrinuiio! 
of work, Hiid Inokud nt econotniuAlly, tnan, it way lie saiil, would b«Br an 
unfavonbls cumpariaon witli s iiut^iiiitn »i>I in motion bv steam. Mvcliait* 
toni work is undiT no form ko costly aa under tliat produced by muacular 
Bf^noy, and particularly by that of man. It baa bcon calculated, it is 
true, {vi(^ p. 5), that whibt, throug'h the inudium of thii animal system, 
onc-fSfth of the power ntorcd up )ii the food coQ»umed ia realiiabls »m 
external mechanical wuric, the amount realizable from fuel is only ono- 
t«nch in the cnae of even the beat cotiittrucK^d sicatn-ongiiio, Iha reraain- 
dnr bninf^ ilisHiiintod or lost aa htiat. Thun far th<! animal machine is 
ninre ecoiiotntcjil tif its force than the machine of artiliciBl construction; 
but. on Lhe other hand, the fuel (food) consumed in the former is very 
much more coKtly than rhat oonsumod in the latter. Frum this conitidcra- 
tiou human Ubur can never compete in eootioniy with steani^ and heuoe, 
&■ auggcsted by Doiiders, the worst use to make of a man is to employ 
him csduaiTcly in mechanical work — a propotition which harmonizes 
with thft itmraasing introduction of macthinery in our advancing age of 
oivilixatiuri. Irfitheby,* on the subject of the cocnpsrittive oostliiiess of 
food «nd fuel, says, "taking a stcsiii-enpao of one horsepower (that is, 
a power of raising 33,000 11^. a foot high per minute) it will require two 
horses in reality to do the saino work for ten hours a day, or twenty-four 
men; and tbo cost would be lOd. for the atcam-cn^i nc, &it. 4d. for tbc 
two hones, and just £i sterling for the twenty-four men." 

From what has preceded we may conclude that, with a supply of nl- 
tiOffenous matter stitCcient for the tfaorou|;h de^-elopment and subsequent 
maiDbcnaiica of the body in ^ood condition, thn best materials for the 
production of working power, ss well as beat, are the oon-nilrugeuous 
principles, and that of these the fata are more effective than the others. 

Taoles hsre benn ^ivon of the relative amounca of the different ali- 
mentary principles requisite for tbo proper support of life, such tables 
having been framed either by ascortaining through obacrration the mini- 
mum upon which the body can be maintained in a healthy slate, or bv 
Ktopping the Bupptivs from without and estimating the consumption of 
material occurring in the system froRk the outgoings fftund by Mnraina- 
tion to take plaoo. The latt«r method must be discarded as fallacious. 
Existence underan abMnce of food fails to reprraent tho natural aiat«, 
and the outgoings fall short of thoir ordinary amount: a portion being 
naturally d«>nrablo from food-metaiaornhosis, aa well as from the o<m- 
sumptioQ of material by oxidation for hfo'manifeslation. 

Th«i table given by Molcecbott is generally nccvjtted as funiisliinB a 
fair representation of a Rtandanl or model diet — that is, a diet containing 
the requisite combination of alimentary principlits for jnitt maintaining 
health in a nnmon of average height and weight, undur exposure to a 
temperate climate and a moderate amount of muscular work. It is as 
follows: 



* Cantor Lectara " On Food," 1870, p. I0>. 
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Mimtntary SnAattmces in a Dry Utate It&ptired Daihj /or the Sup* 
port qf an Ordinary Workittj^ Man of Averoffe Ileitfht and Weight 
(Moleschott). 



DnFfoML 



ADnuninoaA matter, 
VtXky auttCT, . . 
Cnbohyiltutes, . . 
SAlte. . . . 

To*ttI. . . 
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Thiu, ahout 23 oz. form the quantity of dry, solid matter contained in 
thU standard diet, and a fifth of it is composed of iiiirogenous matter, 
ir we reckon ihnl oitr ordiuitrr food coiiiaina, say 50 per oeut. of water, 
these 23 ox. will correspond id 40 oz. of solid food in the cotiditioD in 
which it is consumed. To complete the alimeiitsry in^etita, a furtlier 
quaiitil_v of from uO 0£. to 80 oz. of wator may bo pat aotrn m taken, 
under some form or other, daily. 

The dynamic or force- producing value of this daily standard diet 
■mounts to 3,dG0 fout-lons.* 

It miiftt be disiinccly undomlood that thn aboro qnantities aro to bft 
looked upoti as yielding what is neooesarv for the support of life under 
medium conditions. The amouut of maton'al consumed in the body, and 
therefore the food required lo compensate for the lots occurring, vartu 
wiib the extL-rnal temperature and the work performed. In speaking of 
a standard diet, the expression must not, therefore, be taken for more 
than it is really worth. It would bo n* absurd to look upon a certain diet 
as adjusted to the rcquirL-uieiits of every particuliir caHe as to aasi^a to a 
certain amount of coal the capaoity, when consumed in a grate, of main- 

* Fog oaloclatitig the dfnamto valae the experimental detennlnatiaBi of naafc> 
Uadare uaed. TImm, as b« been prevUnislj explalnvd. «er« obuiUiMl t>7 aMMtalain( 
with ttiD calorlinoMr bow much bast Isorolved doiiaKbtic osidauoaof afclTsa qooD- 
tity of a mbiitaBce subjected toexamiiutioib The nieasartsl hmr in Uiem tnasTarased 
into ita B(|siTaI(uit of working powat; aod nptMaatad in kiJuffnunmetna, or foroe 
r«qalred teniae a klloffnimtne one metie Ufffa (t^itep. WHi. The floIlowlBg ife the 
(iTufen ffSr«n fnr tho un<l«rin«tition«(l alimobtkrr lutielM wUeh have baeoi takeo as 
nprawntitig tbo thrc« groapa of orBaob olirocnlary prnMipJea. 

^orv»vniw*d^tht Oxidatien of On* Oraamt (19.433 (Tnnfw) oi muvmM MAAfit (h» 

In kiia(nBwu«k 

Albumen (puiiOed) 1,0(0 

Pu {beef fat) M41 

StaKb (amw-Toot) 1,657 

KUofcranuoelrca are conrerilbl* Inle foot-toea ftona lifted on« foot biirbl br aol- 
tlptjilBf bf 0IXaS88<l Balow are {ItMi the fl^rca rcprmandog tbo foot.'bia valuo of as 
oanoa 

itmv piVducMf Oy tht <hSJaltm 9f Out Ovnet (43T.Q Qrainfi <u emnntd ttUMn (As 

IMf. 

iRtiM-tna 

AlbuasB (pniilled) 185.90 

Pat(be«ffat> 881.S6 

Stai«h lanow-ioot), .,,..... 151.M 
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tatiiing a room at % given degr«Q of heat under VATjiag «tat«s of external 
temperature; or, when coDsmned ia a fumaoo, of Diiablitig a locomotive 
to proi>el a train irre*peotiTo of its weight over a given number of miles. 

MiMi w-e led by instinct to adjust tlie quantity of food oouHumed to 
the particular reauiremeots existing, and it is well known thai the appe* 
tite la sharpened oy exposuro to cold and under tbe performance of labor, 
and lessened by wannth and habita of inactivity, 

Travelleni have dilated on the largo amoiinl of food consumed by the 
inhabitants of cold as compared with that cotiaumed by thuso of temper- 
ate and hot climates. Accounts are given which almost appear incrcdibltt 
regarding the enormous quantities of food devoured by dwellcrii in th« 
arelio regions. Thus, Sir John Rosa* states that an Ks<iuiinaux " per- 
haps eats twentv pounds of flesh and oil daily." Sir W . Parry.f as a 
matter of curiosity, one day tried hov mach food an Esquimaux lad, 
■oarcoly full grown, would consume if allowed his full tuthcr. The food 
was weighed, iind, besides fluids, he got through in twenty hours, 8^ Ibai 
of flesh and 1} lb. of bread and bread-dust, and "did not oonsidor the 
quantity cKtraordinary," Sir Ooorge Simp8on,t from bis trarcUiog cxpe- 
rioneu tn Siberia, tays: " In one highly important partieular tho Vakuti 
may safely clmllenge all tho rest of tho worli]. Tliey are Hie beet eaters 
on tho face of the earth." Having heard more on this subject than ho 
oould bring himself to believe, he resolved to t«st the matter by tho evi- 
dence of uia own senses. 'He procured a couple of men whu had, he 
Btfttea, a tolerable reputation in iJiat way, and prepared a dinner far them 
oonsiating of 3G lbs. avoirdupois of beet and 18 lbs, of butler for each of 
them. Hy the end of an hour they had got tbrough half of their allowajico 
in Sir George Simpson's prwsonce. Their stomachs at this time projected 
" into a brace of kettledrums.** Tbej were then left in charge of deputies, 
and Sir George naa assured, on returning two houn later, that all had been 
eonsumed. He remarks that, after such surfeits, the gluttons remain for 
three or four days in a stale of stupor, neither eating nor drinking, and 
meanwhile are rolled aboul, with a view to tho promotion of digestion. 

It is right to state that the arctic regions do not stand alone in si- 
fordinc cKatnplc* of great excess in eating. Hlust rations, for instance, 
have also hern given of the performance of equ&Uy prodigious feats of 
gluttony by the iiibabitouts oi other regioiift of the globe. The Hotten- 
tots and i^osjcsmans of Southern Africa, whcro food is not really re- 
quired to the same extent as in norlhcm luonlities, are oonspiouous, ac- 
cording to the record* of traveilcrs, for iheir gormandising propensities. 
"Tho HottontoW," saya Karrow,§ "arc tho grcftlest glultona upon the 
face of the earth. Ten of our Hotlenlots ate a tniddline-sizcd ox, all but 
the two hind legs, in three day*." Regurdiog the Boejeemans, ho says, 
" Tho three who accompanied us to our wagons had a abeop givon to 
them about Bve in the evening, which was entirely consumed by them 
before the noon of the following day. They continued, however, to eat 
all night, without sinop and without intermission, till they had finished 
the whole animaL After tbia their Uuk bellies wer« distended to such a 
degree that tbcy looked less liko human crcaturca than before." 

* NuTadva of a SMond Toran in B4Kieh of a Neitta-Wsrt P sMaffS. p. ittL Lm- 
doD, 1835. 

f Second Voysser(xrttieDisoover7oftheIfortb-WMaPaH^S,p.418. London. IffiL 

i If snatlTe of a Joumej Round tbe World dacfuE Uie Teanl84t uA 1M2, niL 11, 
p. »U9. London. 1847. 

g Aeeoeni of TVavels ieto tha Iat«n<w of SootJieRi Afries. 1801. 
19 
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Apart from the cridfincokSordfidbj the kboTccxtraoniinaiyrovQlations, 
the botlilv uXfwricrKM of those «ngag«d in arfllio travelling; is sufTiciont to 
display tlie ueveiuity of it Isrge foiistiinptioa of food to enable f«ai»(kuao 
to bo offered to the effects of oxposuro to cold, " He wlio is vfoll fed," 
r(>tnKrlcii Sir .lohn Ross,* " rt»iisls oold bettor ttiAn the manvho isstinied, 
while lite elan-atiuii [roni cold follows but too soon « st«rvBt!on in food, 
. . . . JneTervex;>edittonor voyage to a polar region," be furtberoh< 
•orves: "at liNist if a winter residence is conteinplatod, tlio quantity of 
food flbould bo ii>crea>cd, bo tliat aa iiiooiivvniunl aa it may. It would 
be Tery deiirablu, indeed, if the ineii could acquire tbe taste for Grcoo- 
land food, siuoe «l) expurivnoe baa shown tbat tue Urge u»aof oil aud fat 
mvnta ix the true secret of life in tbcso froscn countries." Sir John 
Franklin f also state;: " During th<y wliolo of our march we exp«rienc«d 
tbat no quantity of clothing could keep ub warm wliilu vre fasted; but on 
Iboxe occasions on whicb we were enabled to go to bed with full atomacbs 
we passed the night iji a warm and comfortable naanner." 

Turning now to the adjustment of food lo the performance of workj 
it is mRnlionod by LiebigJ that tlio Gnj;liKli navTiM who were sent out 
during tbe Crimean war to make the Balaelava railroad consumed daily 
from 150 (5.291 oz.) to l.'^Q (5.G08 oz.) grammes of albuminato, and tbat 
the men in the Munieh breweries, whoro tbo work is heavy, eoiisums on 
an averagu 165 grammvM (5.820 ox.) per Jiern, whiltit the amouitl entering 
into the rationii of tbe bavarian and English soldier, in time of peaosi is 
about I'JC grammes <4.444 oz.). 

Y)t. Playfatr§ has collected and (fToupcd tbo dietaries of penons en- 
gaged iti variou* ways. His arran^'wrneni shows that there is in prac- 
lice a vorreapondence between ihe amount of worlt performed and of fooii 
consumed. Tbe dictates of expcricoco are seen to bo in faannony with 
the luggeAtioiiB of science. In urdor to give a representation of the rel- 
ative value of different dietaries the amounts of the nutritive principles 
require to be ascertained nnd set forth. Thin is tho only way by which 
dissimilar diets can be brought to unifonnity to as to allow of aiiyihing 
like an exact comparison being made. 

Now, to aiicertiin the amounU of the alimentary principles contained 
in a given dietary, or to fix its dietetic value, the composition of the con- 
stituent articles requires to be known. Tables have been given by differ- 
ent tuthoritius reprasenting tbe coniposilion of the various articles of food. 
Ho two tabira, however, wUl be found exactly to agree. The eompoeition, 
ia fact, of an alimentary substanco is in no case fixed and invariable. It 
ii not surprising, therefom, that the results furnished by difTnronl anslysts 
should van,-. Takiiifr, however, tJie figures of an ealabliblicd ebemica) 
authority as a basis of calculation, sufficient reliance may bo placed upon 
the estimate yielded. It is true tho amounts of nutritive principles worked 
out must not be looked upon as r«prR.ncnlative of anything like absolute 
precision; still they may be regarded m JkulTioienlly near for all practical 
purposes. Tbe following table is ilrawn from Dr. Liebig'a work,|[ with a 
iow additions selected from a tabic compiled by Dr. Farkca.1f 

'Op. dt 

t Nanatlte of a Joamej to tlie Sbeiei of Ui« Polar 8«a In (he Tsan IBlft ta 
1833. p. 424. London. 1ic». 

tLaBa«t,«oL I., p. a. 1MB. 

^ Oa tlia Pood of Han la SelaUsn to liia UMfel Work. Lwituni ileli*«ied at Otm 
Bcval Sodotr. KlhibuiKli. aad ftoTal Inatitation. toadon, April, Id68. 

VOn Fowl. Ckntot LcoMrea, 1st ed., p. 0. ISTO. 
I>ra«tk»l Unique. M «d , fi. !«. 
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H <FMm ft Uble ftm{ih«<I hj L«th«b7, vith adiUtiona mkrked llnu (a) bom ca« tax- ^M 
H niabod hy I'atkem.) ^H 


■ 


WaM. 


AlbUMD. 


aureb. 


BniK. 


m. 


t*te H 


Brad. 


87 
8 
16 
16 
IS 
16 
14 
18 
16 
18 

ra 

88 
83 
01 
91 
5 
38 
86 
66 
88 
88 
S6.8 
86 
44 
73 
61 
73 
68 
63 
30 
34 
16 
74 
68 

64 

74 

78 
75 
77 
74 
78 
52 
16 
91 


8.1 
15.6 
10.8 

6.3 
12.6 

8.0 
11.1 

6.3 
38.0 

3.1 

1.3 
1.1 
1J3 
3.0 

4.1 

2.7 
4.0 
4.1 

S3.5 

38.4 

44.8 

19.3 

14.8 

18.3 

U.4 

18.S 

9.8 

7.1 

8.8 

ia9 

13.2 
37.6 

31.0 

18.1 
9.9 
16.1 
14.0 
'iU.4 
16.0 


47.4 

'—n 

66.8 

69.4 

58.4 

69.5 

64.7 

79.1 

55.4 

82.0 

18.8 

8.4 

9.6 

6.1 
, — 6 


8.6 

.4 — ' 

4.2 

4.9 

S.4 
&7 

a4 
a4 

3.0 

S.3 

6.1 

5.8 

3.1 

»—' 

95.0 

77.0 

5.3 

2.8 

S.4 

&4 

8.7 


L6 
L8 

3.0 
2.4 
Si6 
3.0 
8.1 
0.7 
3.1 

0.2 

0.2 
0.6 

0.5 

3.9 
2lk7 

1.8 

0.7 
34.S 
8M 

6^ 

8.6 
30.8 

4.9 
81.1 
15.8 
48.9 
66.8 
78.8 

4.1 
164 

16.45 

&8 
3.9 

ia6 

6.6 
10.6 

80.7 
83.0 


L7 ^^1 
2.0 ■ 

8.0 ■ 

1.8 ■ 

1.7 ^fl 
0.6 ^^M 

3.6 ^H 

■ 

LO ■ 

as ■ 
■ 

0;8 H 
■ 

0.8 ■ 

0.8 ■ 
■ 

4.5 ■ 
■ 

4.8 ■ 
3.5 ■ 

4.7 ■ 

2.8 ■ 

2.9 ■ 

ao ■ 

a.96 1 

■ 
LO ■ 

■ 


Bawd»,(a) 

4 'WhMt floor, 

Bad«jaiMl, 

OstDMl, 








Potato**, 


^K '1-—^- 






•0«bbi«8. 






lat beet 


Lmh tnnttOB 

^H TaU. 








tOooiud m«*l, nnet, no dripping 
Mag loot. Boikd Mnomcxl to ' 


EeU, , . 






Yolkolem, 


■ "TIm ttltto|»aom nuttar In Dr. VaA 
H dantlr msMit 


W t*hl« iapntdown •■ 0.3. bat S.Oiaml- ^^M 

i 



992 A TR*ATt9ft OF FOOD A*f» DratKtlCS. 

Pla7(iir*8 dietaries, to which r«fcrence has been made, will »dw be ' 
mtroduG«d. Tlie food iM brougbt into itM cquivatctic ui nutritive principles. 
1 have calculated and appended to each tbe dynamic, or foroe-prodticiog 
valua according to tbe aetcriuinatione of FmnkUnd. The dynamic t-alue 
muat not be tuen for monj than it is really worth. It ia acarcely iiucea- 
aary to state that the proper diatinction must be kept in view between 
dynamic and nutritive value. 

Subgi*t«net dut.—ThtB is drawn from certain priion dietariei; tbe diet 
of needlewomen iu London; the common dietary for convalescents in tbs 
Kdinburgh IiilirTaary; and the avcraee diet during the cotton faniiDe in 
Lancashire in 1863. Tlie mean of tuene oeveral dietariea g-ircs « daily 
allowance of — 

OwkOSS. 

Nitrogenous matter, 2.33 

Fat, aSi 

Carbobvdr&te*, ]L$9 

Dynamic value * of daily allowance 3,453 fool<tons. 

J}iti o/aJuii in full fuailA, with moderale ex^reiw. — The dietaries cf 
the English, Frencli, Pniuiaii, and Austrian soldiers during peace are 
taken as the basis of this class. The meao of these dietaries stands as fol- 
lows: 

Oauoea. 

Nitrogenous matter, 4.S15 

Fat 1.897 

Cnrbohydrntes, 16.690 

Mineral matter 0.?11 

Dynamic value, 4,021 foot*ton«. 

IHet of aelive lahortri. — To represent thia class Dr. Phtyfairhaa placed! 
together the dietaries of soldicraenga^d in the arduouB duties of war, 
viz., ihntie of the Knglish durinff the Cnniean and KafDr wars; tbe French 
during- the C'rirriesti war; the Frasaians during; the Schlpswig nar; the 
Austrians during the Italian war; tho Russians during^ the Crimean war; 
the Dutch during the Belgian war; and those of the Federal and Con- 
federate armies in the Amerioaa war of 1860-65. The meao of tbe aboTA 
gives the following quaulitica: 

OanOM. 
Nitrogenous matter, •■.... 5.41 

Fat S.41 

Carbohydrate^ ITOS 

Mineral matter, 0.68 

DyDamio valu^ 4,458 foot-tooa. 

In sddition to the group just fumiahod. Dr. Playfair points to the die- 
tanes of the Royal Engineers during peace, as affording a representation 
of tho amount o^ food re(]aired by uboring men performing a fair, bol not 
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ao exoesuTC, anouot of work during tho tweotj-four hoars. In thU 
branch of the military service, he says, tba men vrhiie in the depot at 
Chiilliain are acliv«]y occupied either iii oonetruating' field-works, or itt 
parsuing thuir avocatioiiH as artisans, from which claes of people tboy are 
tletit«d. The actual amount of food consumed hy A9!t men li^lonfring to 
different eoinpatiieii was carefully a^certanied for twelve consocuiivB il»ys 
and reduced to ita dietetio value. The mean of all the returns came out 
as foUowa; 



Nitro^nous matter. 
Fat. • . . . 



OoDoea. 
5.U8 
«.91 



0.98 



Carbohvdrates, 

Minonil matter, ..... 

Dyaamio value, i^3i fooc-toos. 



Diet of hard-iiorking lahorfrg. — Dr. Playfair remarks that we do not 
pn-sMiss msay woll-rocorded ezamplea of ordinary laborors' diets contain' 
lug precise information as reranis amounUi. in those included in bis 
table, however, the actual weight of food consumed was determined. They 
compriae ibe dietary of the English navvy eu^af^ed in the Crimea, and in tba 
construction of the Roueu railway; of hard-worked weavers; of folly fed 
tailors; and of blaoksmitha. With those aro grouped the dietaries of the 
£u^lish and French sailor, and the meau given slauds u follows: 

OtiDcea, 

Nitrogenous matter, fi.t>4 

Pat, a.w 

Carbohjrdrstes, 20.41 

Dynamia value, i,84t) fool-tooa. 

In the first and last of these dietaries nothing, it will be observed, is 
laid of mineral matter. Reckoning, however, that an average amount is 
hers supplied, the lowest of the fori^oing senos of dietarioa will oompriae 
between 15 and LG ox. of dry food, and the highest a little over 31 oz. 
The amount of nitrogenous matter preaent stands in a Varyiug proportion 
of from about tha one-tifth to the one-sixth and a half of the whole. 

I'he English soldier on borne svrvice, says Dr. Parkes, receives from 
Government one pound of bread and thrco-<)uarters of a pound of meat, 
and buys additional broad, rcgatables, milk, and grooerieA. Tlio nutritive 
value of \\\» usual food is rupreseuted by Dr. Pances to be as follows: 



OtUMO* 

Nitrogenous matter, 3.8fi 

Fat, 1.30 

Carbohydrates, 17.35 

Mineral matter, 0.808 

Tlie supply of carbon in this dtot^ as calculated by Or. Parkas, is 4, 

ins, and oi nitrogen only Sl>6 grains per diem. 

The dynamic value, calculBtcdin the samo manner as in theosse of 



gra 



preceding dietaries, amounts to 3,736 foot'tona. 
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By Dr. Plkyfuir* the ontritive r&lae of the Bnglixh solclior'a dial is 
giTen M ftoaiewliut liiglier, thus: 

Oonoea. 

Nitrogntious matter, 4.tf&0 M 

Fat, l.CfiS ■ 

L Ckrbohvdrktes, 18.M1 ■ 

I Mioeni matter, 0.789 I 

F Dynamic value, 4,099 foot-tons. I 

According to Dr. Playfairf &)so, the nutritive value of the Kngluh 
aulor's fresh meat diet stands as foUowi: 

Omcaa. ■ 

NitrogfiQous matter, &.00 ■ 

I Fat, 3.67 ■ 

I Carbohydrate*. 14.39 M 

I Dynaiiiio value, 3,011 foot<tous. ■ 

WockboUM dtttarit^ altboilfli applied to largo iiumbeni of people, 
and followed nitfa acmpuloua attention to weight and meaituTe, fail to af- 
ford information of the kind re(}uir«d for advanciog our position vtiih 
reference to tho point under coasideration. Thcv arc fraio^ partieularljr 
for the inaiQt«uance of tho aged, ibv iiilinii, the sick, and itie young. 
There are but few aUe-bodied people as inmates of these establishitieots, 
and the diet for this particular class is, perhaps, often fixed bclovr irbat 
would be needed for a permanency, so that no encouragement may ha of- 
fered to a prolonged tlay being made. Moreover, althuugli model dielariea 
are issued by the Local (iovernrnciit Hoard, the local authorities have the 
power to frame dietaries of their owii, and provided they arc considered 
to furiiiNh Hufficicnt food, sanction t^ their adoption l* given. Thua it 
happens lh.ll in point of detail great diversity prcrat Is within the different 
ealaolisliincuts throughout this coiiulry. 

For the various county and borough jails tbo satoo liberty exists oa 
in the oases of workhousu. Dietaries have been recommended by the 
Home OfliDe for different ohuaes of priaoucrs accordiiig to the duration 
of sentence, and to whether it is with or without hard labor, but it is left 
to the discretion of the county authorities to adopt them or to frstno 
others of tboir own. Tlie result is, that some havi; conformed whilst a 
larger number bare not, and thus, again, there is much diveraity to deal 
with. For long aentences the dietaries must neceosarily be adequate to 
meet tho rcquirementa of lite, but fur short sentences the punishment of 
confinement la increased by a scanty allowance of food. For instance, in 
the recoDimeiidation* from the Jlotne Office, the daily allowance for pris- 
oners sentenced for less than seven days without ban) labor consuls of 1 
pound of bread and 'i pints of oat m^aT gmel, made with 'i uuiioee oatmeal 
to the pint; and for over »«vpn days and under twenty-one, of \^ pounds 
of bread and ^ pints of gruel. The nutritive value of the fint^named 
diet atands thus — l.SOO ounees of nitrogenous matter, .460 ouncM of fat, 
and 10.719 ounces of carbohydrates; and of the second — 8.448 ounces of 
nitrogenous matter, .608 ounces of fat, and 14.792 ouuc«s of carbohy* 
drates- For longer tonna putaloes and meat arc also allowed. 

*OntiieF<waof llaBiaBatatlaBloUaUsaMWeik,pL 11. Bdlo., 19BB. 

, t Op. oit, p. la 
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In the Groremraent coDvict'establUlinicntstheptuonen Are k11 under 
long sentanco, and iiiiifomiitj' iBcarrii-d out in clusMtftmng^fteoordin^ 
to occupation. Ttiu ouiistituivs k nitional principle of dieting. Tbo 
litiAlth o( the prisonera must bo maintained, &tid the dirt is sucb as hu 
bc«ii found by expen«uc« to suffice for tliU end. On tbc other hand, 
upon the «oore of econoiay, aad likcwiie that no unnecessary bodilf com* 
fort may b« supplitd, th« food i« r«dnc«d to as short an allowance as is 
found to be compatible wilb the prt:*«rvatio» of beallb. These diotarioa, 
th«refore, should afford us illustrations of just Che requisite quntititjr of 
food for supporting life und«r the performance of diltisreiit amounts of 
labor. For thcfic rcAsona I will introduce hero the divtarice at tbo preaont 
timfi in use; and, for the purpose of oomparUon, give their calculat»d 
nutritivo value founded on tlia composition of food according- to the t^e 
(urniahed at p. 291. 

Th« COCOA aiippiied conaiata of prepared cooot, vrhicb is contracted 
for OS such. It doubttcM, like other forms of prcpamd cocoa, contains a 
certain admixture of atarchv, or starchy and saacharine matter. I h&ra 
taken the average of Ila^mall's r«aulla of the examination of various saiU' 
pics of prepared coooa, and rcckoood that it contains about 35 per cent, 
of cArb(ihydrat4*ii in combtnittion with tlie pure articlo, the compositioa 
of wliiob is asaumed to be tti aooordauoe with the analysis given by 
Pftjen. 

Th« nutritive value of the meat is cftlculRt«d from tho analysis of 
cooked meat riven by Parke*. The coniposiiiuii of chettiiv in alaa taken 
from the analysis furnished by Hr. I'arkea, which represents a medium 
quality. 

The shins are made into soup, and I have assumed that the whole of 
the animal matter is extracted from the bones, ll was ascertained for 
me that the shina actually supplied conaist upon an average of fiO.K? per 
cent, of meat and 40.43 per cent, of bone The meat is reckoned in ac- 
cordance with the composition of lean beoC {vide table, p. i9l). Aa re- 
gards the botie, I found by observation that a fore and nind shin taken 
together and deprived of meat lost 15.29 per coot, of water upon being 
dried by exposure to heat until they ceased to lose weight. The dry 
borte is reckoned as consisting of one-third animal matter and two-thirds 
earthy, and the animal matter is calculated as of the aame value as lean 
meat. 

In the absence of a record of the analysis of onions ihey have been 
assumed to he of the same nutritive value as lurnipa— an assumption 
which, even if not preolaely correct, cannot materially influenoe tlie cai- 
eulated result. 



* Vitb ooBVleti antsneed to liarcl labor the tunus of labor, I noUoe, an sute to 
vairiD thsaommst sncl winter. bt\nx 10 honn 40 niaolai r^r rftVTniatli«flonMr,aMl 
U houn S5 Riinata* in the Utt«r. Wli«tii«r tbJa Mrangarocnt luui Ixtoti dmigatd in i*- 
latioD to food or for aonia other nuwoq ot prUon iiiaiii«eniciit I do not know, bat it 
•taaiU in luirtnonj urilli wbat ■■ ntioDal in k pbjriioluyioa) polol of view. Both tba 
work |ierfi>rmtid kciil the hot pr(M)(K«d nnat l>e n<pni««nu<d byao^iquUalBiit »t food, 
and aoilor the arraoseiacnt belotc us lb« food wblcli oom>»ponds to Uic oitta amoont 
of labor drimtndcd of thcoonTictafat tbammmcr, iafiee forappropiiatian lo Uie prodno- 
ttOB ef the nitra atnosnt of beat niiiiMlfatrl in Lbe wlitter. It the food vera exaolly 
«d}a*ted to lb« reqtilremeota tn the somaiei it would be iBraBdeBt for titt aoeoia- 
jdMbmenb of the uhk^ oinount of \ahor iariafC the wintff. To provide for tba produe- 
Una at the eitra amount of heat ritqnired in tbo wiotini then miut be either an ia- 
ereuK iu tbeamoanC of food or ■ dlmtnutioii io theamonatofkba*:. ^e latter ooune 
ia fMMVu roamgeioeitt I* otMerved to be punnietL 



296 



Sard-Uibor Di^, 
{DtQf pariod of l«b<»— •ummar, lOhn 40nla.; wisto, Bha. SBniln.) 



k WtaUf Ulvniur. 


■ttncraou 

■wtur. 


Cute- 

lijrdntML 


FU, 


MlMml 
DialUr. 






Ol 


0*. 


01. 


Ok 


Oi. 


0*. 


Ooeoi, . z . \ 


8.G0O 


0.fi60 


1.540 


1.296 


0,105 


3.0OO 


Oftlmeal. . . 




11.000 


1.7W 


S.932 


0.784 


0.420 


11.900 


Milt 




14.000 
7.000 


0.574 


0.728 
&.890 


a546 


0.113 


1.960 


HoUswm, 




&.a90 


Sftlt, . . . 




8.D00 

a.000 


0.126 


1.486 


0.0J8 


3.500 
O.MO 


a.50O 


Bukr. . . 
BiMd, . . 




1.70O 




168.000 


tS.608 


85.fi80 


•2.C»S 


3.8&1 


106.840 , 


Cheeee, . . 




4.000 


1.S40 


— 


0.072 


0.316 


2.ftS8' 


Flow, . , 




8.625 


0.98! 


6.0S1 


0.172 


0.147 


7.831 


MMt(oooke(3,vitb- ) 
ootboDe ocgm- 














15.000 


4.140 


— 


11.318 


0.443 


6.9UO 


TJ), . . . . 














Shins (uada into 


16.000 


3.376 


^^ 


0.040 


4.144 


8.160 


■oup), . , . 














Saet, . . . 




1500 


— 


— 


1.244 


0.030 


1.274 


OuroU, . . 




3.000 


O.0S6 


0.290 


0.004 


0.020 


O.SiO 


Onloaa, . . 




asoo 


0.042 


0.2^.2 


■ — 


0,021 


0.315 


TnniqM, . 




S.O0O 


0.024 


0.144 


— 


0.012 


0.180 


PotetoM, 




mooo 


3.016 


Sl.l^JO 


Ol192 


0.672 


24.000 


Total wnnVljr allowuca, . . 


28.527 131.643 


10.903 


13.746 


184.818 



Liijht-labor DM. 
(Lftbot coimiata oI oakmn-piokiii^, ota) 



WiAly lUowuioB, 



iiut4er. 



Ooooft. 
O&tmoal, . 
Uilk, . . 
MolHwe, . 
Salt. . . 
B4ri«gr, . 
Bn»d. 

OhiMM, . 

Flour, . . 

HeatieookMl,Titfa- 
oat boD« or gra- 
Ty), . . . . 

Shins (Blade iato 
Bonp), . 

Sttrt. . . 

CuToU, . 

Oaioiw, . 

Tnmips, . 

PotatoM.. 



asoo 

14.000 
14.U0O 
7.000 
&000 
9.O00 
145.000 
4O0O 

4.eu 

12.000 



12.000 

a760 
3.000 

&C00 

a.000 
ee.ow 



Totol weekly ftUo**aM. . 



Of. 

0.S60 

1.764 
0.574 



0.126 

11.745 

1.340 

0.40& 

3.S12 

2.582 

0.026 
tX042 
a024 
2.016 



S4.6S0 



Cute- 
bXdnUa. 



Ok 

l.&tO 

a032 
0.728 
5.880 

1.186 
73.950 

S.261 



0.200 

0.252 

0.144 

21.120 



117.093 



7M. 



1.396 
0.784 
O.D4« 



0.018 

3.820 
0.»72 
a092 

1.8S4 

0.480 

0.633 
0.004 



0.192 



9.909 



KbHMl .TaulBUd 



Ol. 

0.105 
0.420 
0.113 

aooo 

0.0M 
8.885 
0.316 

0.079 

aa64 



8.108 

aoi5 

0.030 
0.031 

aoi3 

a672 
1S.009 



Ot. 
8.600 

11.000 
L900 
&.390 
&600 
1.700 

91.SS0 
2.538 

aofli 

6.630' 



8.130 

0.637 
0840 
0.81&, 
0.180 
U.O0O 



168.871 
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(EmplaTTDcnt u Ullon, aho«mftken, WMvan, «toj 



WwUy kllimiKi*. 




ObtDo- 
bjitnU*. 


ru. 


aMUc 


TvUlMtU 




o& 


Ot. 


Oi. 


Of. 


Oil 


Oi. 


Coeo*, , . . , 


aeoo 


aseo 


1.H0 


i.aw 


0.106 


3.S0O 


OMmetl, .... 


14.000 


1.7U 


8.983 


0.TB4 


0.420 


I1.WK> 




28.000 


1.148 


1.456 


1.093 


0.2H 


a9-jo 


MokuM, .... 


7.000 


— 


S.390 


— 


— 


&.390 




&600 


— 


— 


— 


S.fi00 


3.500 




1000 


0.0S3 


0.748 


0.024 


O.02O 


0.t»0 


146.000 


11.988 


75.480 


2.868 


3.401 


93.210 


Cheete, .... 


4.000 


l.»10 


— 


0.073 


o.2te 


2.528 


Floor, 


8.625 


0.931 


6.081 


0.172 


0.147 


7.381 


MoBt 1 cooked, witb • 














oat boQ« or era- ' 


l&OOO 


4.41G 


— 


a.4711 


0.479 


7.360 


^}.. - 














shini (iiuid« into 
wap), . . . 
Suet, ..... 


aooo 


1.688 


— 


0.820 


2.072 


1.080 


1.S00 








1.944 


0.080 


1.274 


OftTTota, .... 


1.000 


0.013 


0.145 


0.002 


0.010 


0.1 TO 


OniODi; .... 


3.000 


0.030 


0.21B 


-~ 


0.018 


0.270 


Tamipa, .... 


1. 000 


0.013 


0.072 


— 


0.006 


0.000 


FoUtoM, .... 


06.000 


3.016 


21.180 


0.192 


0.672 


24.000 


Totnl weeU;r ftllowi 


nac«, . 


a&.87S 


18L17S 


lassT 


1U1« 


16S.409 



iVwo/ J>i«r. 

IPor olTetiden tgnJiMt the priiton l&ora. Hkf bo oontitmed for tltraa raonttM. A1b» 
lued nrorT' foartli daj- in tlia pUoa of ponUltuwBtdwt wbsrapiinSahBMiitdi«tii 
ordcmd tmz mora tluui thiwe di^*.} 





NIlrDcmnu 
mtcuf. 


llllllMO. 


ru. 


Mloenl 
UMMt, 


MttK. 


Br«^ .... 
Oatmeal, .... 

FoUto«a 


Oi. 

20.000 

8.O0O 

20.000 

16.000 


Ok 

1.620 

1.008 

0.820 

0.336 


Ot. 

10.200 
M04 
l.MO 
3.520 


Ol 

0.820 

0.448 
0.780 
0.032 


o.. 

a460 
0.240 
0.160 
0.112 


Oi. 

12.600 
6.800 
2.S0O 
4.00U 


Tobtl AmUj allQWftooe, 


3.784 


19.««ft 


L06O 


0.978 


M.8D0 



IhtnUhment I>iet. 
(Dmad Md mlet Altl tm the punUiiiMiDt of priwata.) 
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TtMMy 
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16.000 


O*. 

1.296 


Ot. Oa. 
8.100 0.2H 
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Ases 
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R«pr«S4>nting' tli« nutritive value of these diet^ id tlie same nunDdr as 
tba.t previously adopted, tbey come out u follows: 

Habu La»ox Dibt, per diem, 

Oimoea. 

KitroKOnoiis matter 4.07& 

F«i, 1.657 

Carbobydrstcs, 1S.806 

Uinoraf matter. . 1.963 

Byufttnic value, 4,073 foot-toot. 



LiofiT Labok Uikt, per dian. 

Nitrogenous matter, 8.508 

Fat, L?1B 

Carbohydrates 16.737 

Mineral matter, 1.715 

Dyuamig value, 3>&77 foot-tUDS. 

Imdustrial Euplovmkstt Dtwr,per dian. 

OnBMai, 

Nitrogenous matter, 3.710 

Fat, 1.562 

Carbohrdrates. 17.810 ^ 

Uiaeral matter, ....... 1.916 

Dyaamto value, 3,787 foot-tona. 

PsHAL DncT, pc^ diem. 

Oaaem». 

Kttroeonous natter, 3.764 

Fat. . 1.580 

Cart>oliv>l rales 19.864 

idincra/ matter 0.973 

Uynamie value, 4,1!)3 foot-tona. 

PimisiUffiNT Diirr,7wr diem, 

OmoMi. 

XitrogeDouimattcr, I'i''^ 

Fat 0.S66 

CarUhyd rales, 8.180 

Mineral loatior 0.368 

Dynamic Tolne, l,!^!! foot-tons. 

On cornparinfT the hard labor diet with the eollection of dietaries framed., 
by Dr. Playfair (vide p. 292) it will be seen ibat it very oloacly confonni 
with the repreieiilative diet for full health and moderate exercise, and iaooa-| 
fiiderably under that, particularly in nitro^enona matter, of active taborer*.] 
The industrial employment diet is of a rather higher nutritive value ii 
aaoh raipeot than the light labor diet. The jtenal diet, whilst oontaining'] 
leas nitro^cnouM matter than thn liard labor diet, surpaxsee it in oarbo* 
hydrates and has about the same amount of tat. In force-producing valiM 
it holds the higher position of the two. Tlio jmnisbuiont diet would 
inadcciuate for tbe support of life an a oontiDuaooe. 
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fiome extraordinary instsiicvs of subsbtciioo ujion ft nnaJl unounl of 
food — indofid Iho amount is so sniall as simast to excit« Kuspioion with 
rcnrd to Iia accuracy — Are to b« found rflcordcd. A well-known c»m>, 
remarks Dr. L'^urpctitcr, is that of Tbuiiias Wood, the miller of llillericiky, 
roportod to th« (.loltuge of Physicians in Kfit by. Sir (ieors« Baker, in 
whicb a r«inarkiibla Ji-greeof vl^r is said to )iavv been sustained for up- 
vfurd of eigiiieen years upon no other nutriment than Ifi ox. of fiourmade in- 
to a pudding, with w-at«r, nootherliqiiidof any kind boing taken. In nutn- 
tivo vaiuo lU o«. of flour will rcprcaviil l.7'i oz. of nitrogvnuus matter, 
0.33 ox. of fat, and 11.28 ox. of oarbohydratca. 

A more striking instance still is that afforded by tbo oa»o of Comaro, 
a Venetian of noble dc»oont, who lived m the fiftoonth aiid Bixteetitli con- 
titries, and attained an age of upward of 100. Impressed with the oon- 
victioH that tlie older a inangetaand tbeloMainouat of pow«rhc possosses 
the less ahould be the amount of food consunHid, in opposition to ihu 
common notion that more should b« taken to 6ompflns*t« for his failing 
power, hc^ at about 40 years of age, resolved to enter upon a new coursv, 
and l>Htak<! Iiimself to a sparo diet and scrupulously regular mode of Ufpj 
a(l«r having, as lie says, previously It^d a life of iiidttlgcncn in cnling aiul 
dhnkinpr, and havinj^bccn endowed with a fccblu cuusututiun and "fallen 
into dilTuront kinds of diworderit, such as pains in my stomaoh, and often 
alitcltes, and spick's of tlm gout, attended by what waa still worso^ an 
almost continual slow fever, a stomach generally out of order, and a fW. 
pctuaJ thirst." Ko also did all that lay in his power " to avoid tbosa 
evils whieh we do not lind it »o easy to remove. These aro melancholy, 
hatred, and other violent ^ssions, which appear to have the greatest in- 
fluence over our bodies. Th« consequence was, that in a few days I be- 
gan," he adds, *' to perceive tliat such a course agreed with me very well; 
and by pursuing it, in loss than a year 1 found myself (some persona, per- 
haps, vnll not believe it) entirely frcedfromall my complnints. ... I 
ohosD wino suited to my atonLacli, drinking of it but tliu quantity 1 knew 
I could digest. I did the same bv ray meat, as well in regard to quantity 
as to quality, acouatoining myself to contrive matters to as nc%'er to cloy 
mv Stomach with eating or drinking; but oonsUntly rise from tlie table 
with a dibpositioii to oat and drink Still more. In this I conformed to 
the proverb which says that a man, to consult his health, muKt cht^ck his 
appetite. . . . MluU vith brtad, meat, UuyiMcoftlii t'jij,€Uui»oup,l 
aU <u much as icetfff^edinttU \'i<M. neUJier more nor U$». . . . Jdrtxttk 
but Hqz. qf toiii^^* Upon this acanty allowance Comaro tells us be 
perseveriagly subsisted; and he lived in possession of all his faculties to 
write a aertes of disoourses at the respective ages of 83, 86, 91, and 95, 
directed toward urging others to follow a similar course Tliese discourses, 
irhich are imbued with vigor and vivacity, and contain many shrewd 
remarks on the subject of living, seem to have excited considerable atten- 
tion at the time they appeared, and for many years afterward. A trans- 
lation from the Italian origiual was published in London in 1768, froin 
which the above extracts have been ukcn. 

Reference has been made in the foregoing pago* to the actual diets 
consumed under various conditions, and the value of these diets in ali- 
mentary ^nV)C4pfel. It will be initruotive now looonsidcrthe <iemerttaiy 
components of food in relation to the outgoing elementt from the body. 
Etegardod under this point of view, acientifio data are afforded forahowiog 

* Tfcs Itallea have bsMt Intraduaad'tir tlie aotlior. 
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tlia eonbinatioii of alinientarv principloi* lliat U b«st wlknted for ftdmints* 
terio|^ in the most oconomical manner to the w&nts of llie sj'stera We 
c&n ascftrtkin, for in»tftnc«, tho nmontit of carbon and nitrog«ii ^acmping 
from the body as products of destruction, and then with a knowledf^o of 
the composition of food, can defiiiR the precise kind and amount re<]uire<t 
for compensation %V)tbcMit any stirplua oo «it)ier side. 

To Assist iu determining tho amounts of different alimcnlarr articlos 
roqiiind to bo oonsiiincd to vivid a g'wvu daily supply ot uLtroci!!! and car* 
bon, a tablo haa been turniahed by E'aycn,* of miioli the fotruntng is a 
copy, with tho omission of such as hare bcon deemed unimportast: 

Tablf., frotn I'aijtn, ahiyieing Ot^ Qtiiuitxty of Nitrogen and ('arhoii in 100 
/tort* of Various Atimattary Arltrlcs, Under (he htati of rarbon it 
indudtd, not only this €tcm«nt, bttt liJcev4*f its eqiiivaknt of tht ftydro- 
y«nf fixittintf iu the compowni in excces of what i» necmary to form 

• water vi'lA the oary^eit jiratnt. 

(Uolt^iljiiic tlie figvna rc pm ntaiUng the nitrogvn by O.A gi^ea tba eqniralcnt amvuat 

of DiUtii^nouB matter.) 

NilrofreiL 

Beef, without bone, 3.00 

RmH beef, 3.6SS 

BuUoak's heart, 2.831 

Calves* liver. 3.093 

Foiegiu, 2.UG 

Calve*' li^tg, 3.40S 

Sheep's kidnevs, 2.65Jt 

Skaic, . ' . .' 3,8S 

Conger eels, 3.95 

Cod-fish, salted, 6.03 

Sardines in oil, . 6.00 

Herring aaltod 3.11 

Herrings, freab, 1.83 

Whiting, 2.41 

Maokefol 3.74 

Sole, 1.01 

Salmon X.09 

Pike, 5.25 

Carp, 3.49 

Qudnoni, 3.77 

Beb, 100 

EuffffS, ■••••>■■> l.vO 

Cow's milk o.ee 

Oost's milk, 0.69 

Rasaian caviare 4.49 



Mussels I fle»hy subetanoe), l.SOl 

Oystcia ficnhy subetance) 8.18 

Lobster raw fleshy subitanee), .... 3.98 

Lobeter (soft internal Bubatanc«)j .... 1.87 

Cheese, Brie, 2.93 

Cheese, Gruyere, fi.OO 



Caiboa, 

11.00 

ir.re 

16.16 
15.68 
65.58 

14.50 
12.15 
12.25 'I 
12.60 
16.00 
29.00 
S3.00 
SI. 00 

9.00 
ISM 
13.35 
1G.00 
11.50 
12.10 
13.50 
30.05 
13.50 

8.00 

8.60 
27.41 

9.00 

7.18 
10.96 

7.30 
36.00 
38.00 



•Sabatuoea Al!m«QtaiT«e,IL 488. Puis. IMS. 

f A (fitta qoaiittty ot fajdrofen is eQuiTalvat to thiM ttmM th* aneaat ti onfwa 
In eaiiatit; of apptepilatinK oij^ftn nadet coavemoa rsspecUrely into wat«r aad ear. 
twuloacld. 



KUmigaa. <^boD. 

ClwMe, ChMhire. 4.ia8 41.04 

Ch««»«, Paniiesan, «.997 40.00 

CheL-»*, cream, 'i.^W 71.10 

Oh«c>«, Hoqiiofort, . 4.210 44.44 

L'heewt, Dmcl. 4.80 43.M 

Ciieeac, Neufohatel. frtttii, 1.27 Ml71 

B.an», . . . . . . .-, . . 4.S0 4».O0 

Boani, grMn (]H«d, ....... 4.49 46.00 

Bmm, Haricotj, 3.93 43.00 

B«iM)5, dried, split, 4.16 4S.80 

LontiU, 3.87 43.00 

Pmk, dHcd. ordinuy, 3.06 44.00 

Peas, split, green, dried, ...... 8.81 46.00 

Hani wheal Crom the soull 8.0Q 41.00 

Soft whMt 1.31 89X>0 

Klour. Parisian white, 1.64 38.50 

Kvo flour, 1.75 41.00 

Birley, 1.90 40.00 

Indian com 1.70 44,00 

Bu«kwh«at, 2.20 43.50 

Rioe, 1.80 41.00 

Oatmeal I.Ofi 44.00 

Bread. Parialan whit«, 1.08 S9.50 

Bread, household, stale, 1.07 28.00 

Bread, household, a«w, l.JlO 80.00 

PoutoM, 0.33 11.00 

Carrutis 0.31 fi.fiO 

Mushrooms, forced, 0.66 4.5'^0 

Tnifflea, black, 1.3&0 0.45 

Truffles, white . l.ftSS S.IO 

CbeatnuU, ordinarv, 0.64 86.00 

CbMtnut4. dri«d, ' 1.04 4@.00 

GooMb^rriei, 0.14 7.7^ 

Figs, fresh 0.41 15.60 

Figa, dried, 0.93 84.00 

PltUBB, dried, 0.73 28.01) 

Nuts, fi^sh 1.40 laes 

Almonds, sweet, fresh, 2.677 40.00 

Coffee, from infusion of 100 grammes (3( OS.), . 1.10 0.00 

Tos, from infusioQ of 20 grammes ^308^ grains), , O.20 S.10 

Ctiucolate, from lOO grammes (3^ oz,), . . 1.S3 66.00 

Laid, 1.18 71.14 

Butter, ordinary fresh, O.H 83.00 

Oliro oil, Traosa. 98.00 

Boer, strong, 0.08 4.50 

Alcohol, &bsolut«, ; 62.00 

Spirits of wiii«, ■ 27.00 

Wine, O.Olfl 4.00 

Dr. Psrkes * sets forth the qtiaiitit)- of iiitr»g«n and carbon oontain«(I 
in the typical alimenlaty priociples, and remarks that the amount of ib» 
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two elements present in k given diet may be tbooc« oalcalated, preautn- 
ing its valu« in mlimontarjr principloa to h»Te bovB UGCiUlncd. Thiu, ho 

1 o>. of watcr-fTe^ mlbumiiube ooDtaiiw SB gnina Ditiugco, 1^33 ^rainB nrboa, 
1 OS. ** fat coiitoiiiM '6i'f.^ f nja> cub^ii 

1 to, " cubobj-diuo (czMpt luitlnu) cantaiiw 194.2 pmiiu cvfaco. 

1 oa. " lAcliue o9Bt«iiia lTf> gniait cubuo. 

In emplojring this ni«tliod it ii nooctsarj, in the first plkco, to ox- 
tract, witb the aid of the tablo at j^ 391, the dry aliinentar)' principlfta. 
Then, with the use ot th« fi^una abora giveo, toe nitrogen aud caibou 
mmy bg asc«rtaiaod. 

From thu invostigations that have bean oonduot«d, it appean that the 
daily qaontity ot nicfugun rnquircd to oompsnmtci for thu elimination oc* 
rurring under ordinary conditions of life maybe said to rauge from about 
ibO to 350 grains (16 to S^gnmTMt); and of carboQ, from 4,000 to 6,000 
grains (SSS to 3H$^ cranoi^^")- Amongst badly fed operatives tb« 
mmounts upon which siibsistetice has been maintaiDed have been observed 
to bo as low as about 170 grains (11 graminca) of nitrogen, and 3,600 
grains (333 graintues) of oarbon, 

Takinf; Moiesehott's model diet (vide p. ^88), and applying Dr. 
Paikes' method of calculation, tbc amounts of nitrogen and carhon oodm 
out as follows: 

Ora Nitrogen. On CarbOL 
4.687 oz. dry ulbumiu&te, . . .316 10G8 

2.9(f4 oz. " fat, . . . ~ 1024 



14.257 02. " carbohydrate, 
Tot«l 



. 316 



i788 



4860 



These amounts, it will be perocived, correspond with about the mwan 
ot the usual range of ingestea nitrogen and carbon mentioned above. 

Let it be sMurnod, then, that 300 grains of nitrogen and 4,500 grains of 
oarbon are daily mquired. I will proceed to show, after the manner 
adopted by Payeo, • m what way these clutncuts are rnont coonomioally^ 
or witb the least wasto of material, supplied. 

The ratio ol the quantilies named is as 1 to 1$» which implies that six- 
teeo times asmuah oarbon is required as oitrogen. In albumen tberatio^ 
on the other hand, is about as 1 to 3.5. Hence, if albumen alone vrom 
supplied, ia furnishing the 300 gntlM of nitrogen, there would only be 
1,050 instead of the 4,800 gming of ssaooiated t^rbon; and conversely, if 
the 4,800 grains of carbon were supplied, there would be 1,371 grains of 
MoompsDyiDg nitrogen, or rather more than 44 times the amount re- 
quired. In bread, following Paycn's analysis, the ratio of nitrogen Co 
oarbon is aa 1 to 30. The amount of bread, therefore, that would yield 
300 grains of nitrogen would contain 30 times the quantity or %WQ grauti 
of carbon; that is, Deartjr double the amount required; and should ao 
amount of broad be oooniiaed that would just suQicv to yield tlio 4,800 
grains of oariwti, 160 grains, or only rather more than halt the quantity 
of nitrogen required, would be supplied. 

From these considerations, it follows that neither bread nor albumen 
are adapted for economically furnishing wha* '«d, aivd what is true 

■SniMtnoeBAlimuitains. |>.4I i. 
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conoerning tli«9« articles ia o^u&lljr so of othon oonUintng k pT«;pon<lcr< 
anoa of eitiior oarbon or [iitr«g«n. It b upon a due admixture o{ ilie two 
that tlio prinoiplft of adjuatment is founded; and ae nitraf;«noua priri«i> 
plot prepoaderate in aDinial food and the carboDaceous or non-nit rufjeuous 
III v««tabln, we ace that the teachingi of science harmonize with th« in- 
atinotive proputisitv which inclines man eo universally to tho eiiiplovtneul 
of a mixed diet whenever tho oiiouuiatauoes under wbieh lie 13 placed ad- 
mitof its being ublaincd. 

The following tabular arrangement will more forciblj illustrate the 
point in question. 

Let meat ho taken instead of albumen. In round numbers it conlains 
II per cent, of carbon and 3 per oont, of nttrngon. 43,637 grain*, or 
rather o?er G pounds, will thus yield 4,800 gnjna of carbon; J,309 grains 
of nitrogen. 

Dread contains, say 80 per cent, of carbon and 1 per cent, of nitro^n 
(Payen). Hence, 30,000 grains, or rather over 4 pounds, will yield 
0,000 grains of carbon; 300 grain* of nitrogen. 

[n tbo first case there is the rcquisilc quantity of carbon and a sur- 
plus of 1,009 f^rains of nitrogen, which corresponds with 33,633 ffrains, or 
■bout 4} poundx, of meat; and in the aocond, the requisite qiinntity of 
nifiogen and a aurpliis of 4,200 grains of carbon, which corresponda with 
14,000 grains, or S pounds of bread. 

Suppose, now, that a suitable admixture of bread and meat be given, 
the result will stand as follows: 

14,000 grs. (3 lbs.) of broad contain 4,300 grs. carbon, 140 grs. nitrogen. 
A,((00gni. (about|Ib.)ofm««toontain 605grs. " 165 gn. " 

Total. 4,805 305 

Heneo froin 9 pounds of bread and about j pound of meat we can 

obtain a sufficient amount of both carbon and nitrogen; whilst rather 
orer 6 pounds of moat and rather more than 4 pounds of bresd, if taken 
singly, would bu respectively required to satisfy the demand in the case 
of the two elements. 

The train of reasoning here pursued is eijually applicable to a combinB' 
tion of nitrogenous food with the non-nitrogenous principle — fat. By a 
proper adjustment of these articles Ibe preoise quantities of carbon and 
nitrogen rcquued can be io a aimilar mannM supplied without waste in 
either oaao. 
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PROPER rOOD OF MAIT. 

TTpoN the supply of B proper <^u&ntit}' kn>l quality of food, tbe m*tn- 
tenancc of hcaltii uiil life is d«[>«Ti(lent. The recoriln of tliis lud otber 
lutioiiB hftre from time to time afforded bitter evidence of how inti* 
iDKt«lT disease and mortality ar« aooctatfid with the supply of food. 
Pktfftie, pestilence, and /amine stand a!isociKt«d together in tlie public 
nuod, and, through an impcrfnot knowledge of the pnnciptce of dictfitics, 
tbo most calaiiiitous results hava sometimee occurred from improper diet- 
ing amongHt large bodies of men. The consideratioii of food thus be- 
fiomea a matter of the deepest public importance. To ita physiolo^ca) 
oontomplatioQ the previous pages h&vo been devoted, and now its prao 
tiesJ bearingK, both in relation to health and sicknesa, viti form the aub- 
ject of attention. 

As has been already stated, it is to oiffanic nature that we have to 
look for our aapply of food, and we have found it to ]>e derivable from 
both animal and vegetable products. Looking at the various animal or- 
ganisms around us, it is noticeable that some are designed for subsist* 
ence upon an exclusively snimal, others upon an exclusively vegetable, 
aod others, agatn, upon a mixed diet. 

l«t us see what Icind of food is best adapted for the support of macL 

It may bo premised by saying tliat no animal possesses so greai & 
power of accommodating itself to varied external oondttionB as man, and 
this is true of diet a£ well as of other things. Without this power th« 
distribution of mankind over tbe surface of the globe must have been 
much more limited than it is. The difference of climate in different lati- 
tudes not only giv^s riae to different personal roquirement* sa regards 
food, but likewise modifies the character of the alimentary products that 
are to be found; and it happens, as with other portions of the plan of 
nature, that the two are in harmony with each other. In iiliiiitration 
of this subject, I vrill here introduce a collectiun of extracts from vaHouji 
•ources, repreaenting the nature of tbo food consumed by the inhabitants 
of different parts of the globe. 

£UtracU Jroni iKe Worix of Vartotu A\iihori DMcrtplive of tfte SinJ (^ 
Food C'onsufittd i/tf tha InlixUiUanU of B^feraH Purtt o/ tfus Globe. 

Akctic RboiONb. — " The Ktauimaax are mainly an animaUfeeding j>eo> 
pie, and their food conitsts of the reindeer, musk-ox, walrus, seals, otrds, 
and aatmon. They will, however, eat any kind of animal food, and ara 
fond of fat and marrow."—" Lubbock's Prehistoric Times." p. 485. 1860. 

"Our journey* have taught us the wisdom of the Eetittunottx appe- 
tite, and there ar« few among us who do not relish a slice of raw blaboer 
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or II ciitiiik of frozen wnlrn*-b<t«f. Th« liver of & iralrus (uvrukunulc), 
fratcti willj littlo sliix>«of Ilia fat, uf a verity, il is a ilelif^ioii* iiiurMt). Fint 
would ruin the ourt, pilbr «xpr«uion uf vitality which boluiigs lo tta ui>- 
oookeJ juioes. Cli&rl«x C^oii)** rout pig was nothing to awiiktatiiik. I 
wonder that mw bvcf is not cateu at liotiie. U«prived of oxtraneouA fibre, 
it ia noitbvr indigoHiible nor <tilIioulL lu maHtieaie. With acids and con- 
iliinuiita, it makes a salad which an cducalvcl palnio caniiol help reliahiatr, 
nnd, OS a pavrorful and ooiidciiimd hi^at-oKLking and anti-scorbutic food^ il 
hu* no rival. 

" I mako Uiia laat broad asaertioii afKr cMrefully It-ating its trutli. 
The natives of South Grocoland prepare themselves fur a long joumoy in 
th« ftold by a cuuriwi of frown Mai. At I'pemavik they Ho iho *«ino wilU 
the narwhal, vtbicli is thought more hoat-niakiiig than thu ami; while the 
boar, to use their own eipreMion, is 'stronger travel than all.' 

" In Sniitb's Sound, where the u»nof raw moat soems almost in«vitablo 

I from tbo modes of living of tli« [ivoplo, walrus holds (hu Grsl rank. Ccr< 
tainly this jtiuihyderui, whose finely oondenud tissue aiid delicate-pArine- 
ating fat — oh 1 call it not blubbor — assimilate it to the ox, is beyond all 
nthcrs, and is th*: vur^* best tad m man can svtaIIow, It bccamo our ooii* 
xtant companion whenever we could get it, and a frozen liver upon our 
8ledgi> was vutuud far above the satue weight of penimican." — " Kane'a 
Arctic EiploratioiiB," vol. ii., pp. 15, IC. 1850. 

Tni; GBKKKt.AKiiKRii. — " Tho choicest disb of the Gmenlandors is tho 

, Resb of ihv i-eindtM-T, But an tlioso uiiimala have now bcvome extremely 
MATOe — and several of them we soon coRsunied by a huntiug-pftrtv — they 

\ are iiidohtcd lo tho sta for their ponnanent sustenanoo: seals, nsh, and 
aea-fuwl. Ilnrvs and {MirtridsKS are in no great mtimatioii u dclioaeica. 
The head and (ins of tbo seal are preserved under the grass in summer, 
and in winter a whole seal is freqiienlly buried iu the enow. The flesh, 

: half-frozen, half-putrid, in which stale tho Groenlatidcrw term it mikiak, 

' ia aaten with the keenest appetite. Th« ribs are dried in the air and laid 
up in store. The remaining parts of the seal, «» well as birds and small 

, fiithvs, are eaten, well bulled or stewed with a small quantity of sea-waU'r. 
On the capture of a «cal the wound is immediately stopped up, to pro- 

, serve the blood, which is rolled into Lislls like loratimeat," — "SSinimund'a 

. Curioeitiea of Kood," p. 32. 1859. 

I TuR IcKi.ANPXus. — "Th« diet of tho Icelanders consists almost sololy 
of animal food, of wbioh fisb, eltbt-r fresh ur dried, forms by far the laiseat 

Eroportion. During the summer they have milk and butter in oonsideru- 
le abunduiioo; but of bread and every other vcgotahlo fool thor<> i* tho 
utmost scarcity, and among tin; lower classfr^ an almost cntim privation. 
.... As an cSeot of lh«s« cireunulana«s iu tho mode of life of the Ice- 
landers, eutanoous diseases, arising from a vachi^otio state of the body, 
> are ttxotHtdiiigly frequent among tnem, and appear under some of thutr 
worst forms. Suurvy and leprosy an; common in tho island, occurring >»- 
pecially oo the western coast, whero the iiihabitauts depend uhieBy upon 
tishing, and where the pastures are inferior in extent and produce. . . . 
.Scurvy in observed to occur with greatest fro<)uency at those yjeriods when 
there tia-t been a deficiency of f<K>d among the inbabitftiita, or when tlie 
snow and frost of the winter suceocd immediately to a wet autumnal sea- 
son. For its cure a regulable diot is employed, in as far as the circum- 
stanoesof the Icelanden will allow of such means. Fruits of every kind 
L arc altogether wanting! t<> t)ii<ni; but some advautagvi ii derived fmm tho 
' cnplojiuent of the C'vcAAwia {officinafU «t I/anico), uf ihu trvivil (TVi- 
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fofium tvpoM), of tha bemes «nrl tops of tho junipor (Junipent eommu- 
tiia), and of the 8«dum aere, plants whioii Are all iDdigvtioua in tbo island. 
Inummiitory affections of tbc nbdomJDBl viscera aie likewise verj com- 
mon Among tlie loulnnd^^rs, chiRllr, pcrhkpt, in coosequeQoe of tlie peeuUar 
diet to whioli ti)«y aiv Kvuuittuiii^d. 

" The di«t of the Iceianciers likewiM giVMt mticb di^oaition to worms, 
and the aocaride* are obaer*'ed to be p«rticularljr f r*<]aiMil," — " Maokenzip's 
TrHvela in looland," pp. 407-41^. 1811. 

SinsiiiA. — I/>wor koiyina, — "One of the womrrj jirepares iho fnij^B] 
dinner or nupper, wbic}) uttually eoiisiats of eithei- lis)) or rcindccr-nicat. 
boiled or fried in train-oil. As an occaflional delicacy, they have baked 
cakes of fish-roe or of dried and finoly-poiiiidod multeuns, which are the 
KuhstitittRK for tn<'al. , , . . Bread is Bv«rr*'herc rurc. From ih« m^sl, 
which i.i 9>ii liear that only Uie rich can buv it, a drink is prepared called 
Balurati."— " Wr^nprell'a EKpediliou to the' Polar Sea," p. 75. 1844. 

The JakitU. — "Their food consiat* of »our oow'a milk and tnane's 
milk, and of beef and horselleHlt. Tliey boil their meat, but iievor roast or 
bake it, and bread is unknown arnoog tbetn. Fat is their ffrcatett deli- 
cacT. They eat it in every ponible shape — raw, luellod, fresh, or apoilc. 
In general, they recard quantity more tlian quality in their food. They 
ffrmto the inner bark of tho Inroh, nnd RometimeKof the fir, and mix it iritti 
nab, a little meal, and milk, or by preference with fat, and make it into a 
sort of brolh, which they consume in larj^e quantities. They prepare 
from cow's milk what !s called tbc Jakut buttor. It is inoru liko a kind 
of cbeeae or of curd, and has a stnuriah taste; it is not Tery rich, and is a 
T«ry gvod article of food eaten alono.'' — " Wrangell'B h^xpedition to the 
Polar Bca," p. S3. 1944. 

N'oimi Amrricjlx IxntAN'R. — " The bufTalo-nioat, however, is tho groat 
stuplu and staff of life in this country [.Mundan Village, Upper MiHsuurij, 
and scldotn, if ever, fails to alTonI ihcm an abundant and vrholesoruc means 
of subsisteniKr. Thort> are, from a fair computation, HoniKlbin^ like 
360,000 Indians in these weslern regions, who live almost cxciusiTely on 
ihe flesh of these animals throngh every pari of tho year," — "Catlin's 
Letters on the North American Indians," vol. i., p. 123. 

Ikxha;* Triiika oc tkk Iivtbrior op OBBaox. — "Tbey all prefer 
their meat putrid, and freouently keep it until it. smells to strong ai to 
be di»^sting. Parts of the salmon they hnry under ffroinid for two 
or three months, to putrefy, and the more it is dccavcd the ffrcatcr dcli- 
cany they consider it."—" Wilks* li. S. Exploring kxpeditiun, xol. it.^ 
p, 452. 

Mbzioo. — "Tlio Indians of Now Spain — those, at least, subject tothe 

European domination — ^eenerally attain to a pretty arlvanoed age. Aa 

peaceable cultivators nncT inhabitants of villages, they are not exposed to 

the oooidents attcndint; the wandcrint^ life ofthe hunters and warriors of 

the Mississippi and of tho aaToiinos of the Itio Gila. Acouttomed to uiti* 

form nouriHlinient of an almost entirely regotable naiur*^ that of thuir 

maize and cereal gnunina, the Indians would nndoubtediy attain very 

great loogevity if their constitutionswere not W4^akene(I by drunkenness, 

Tbcir intoxicating liquors are rum, a fermentation of maiin and ihcroot o( 

[lie Jatrfjiha, and espeoialiy the wiim of tha country, made of the juice o( 

l^he Agavf. Ani«rtcana, oalled />wi^f. This lost liquor is nutritivu on ae- 

loount of the iinilecomposed sugar which it contains. Many Indians ad- 

[dicted topulftf take tors long time very little solid nnitrishmetit. When 

blued with uiwdcoiiMi, it is vorj' salutary-, and, by (9 ' '•»« th« stomach. 
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muiaU tho function of tti« f^utrio •ystom.'* — "Tavlor'a Sol««tionN from 
Uuinboldt'* Works relitia); co Mexico," p^ 67. 68.' 1824. 

" The ubuhI load of iKo Ubonng oIasbcs, llirougliout Buch statefl *« I 
TisiU'l, ia tho thiD oako ol cruthoU maixo, which 1 bavo doorihcd iiDdcr 
the nanio tortjllu; ami it t* rutiurkiiblo thxl, nol wtthttftitdin^ tho great 
abuDdB.n<:o of oattle iii tn»nj^ pluoev, thv tmveilor cftii ntrely otiiain m«ab 
in iho littie huts which hetinda on his road. Chilla are eaten itbuiiilantl^ 
with thft tortillas, beiojir stewtd in a kind of sauoo, into which the oakM 
are dipped. A few fowla are at linM;« to bo xNtn wandering near the «ol- 
ta{;os, or Honta pigs rambling thtuugh tlw village, and lh« AmH of lliesu 
oroaturcs furiiialici* a f«tut on holida^a."— *' I.yoii'a itotudeiiou in Miuuoo," 
vol. ii., pp. 244, S4A. 1828. 

Pampas iKtiuMB. — " Th« Indiansof whom I heard tho most were those 
who inhabit tbo vnat nnknawn plains of tho Pantpa*, and who ar« all 
faoraenien, or rather pass tlieir livua on horseback, Thn life they lead is 
aio^ularly in[«reating. In spite of the climate, which is buminff hot in 
•nrooiaranil fmcxin^fin wintnr, timso brsva mon, who hHVo never yet been 
•iibdoed, are entirely nakvd, aiid have not even a covering fur their head. 

"Thay live together in tribes, each of which isf(o<r«nied b^aoaciqae; 
but thoy have no lixod place of re«donoe. Wh«re tho pasture is good, 
there are they to be found until it is coniumod by iht^ir horsos, and they 
then initantly move to a more verdant spoL Tlicy have neitlwr bread, 
fruit, nor vegetables; but they Hubsistentirelyonlhefleabof their luaroa," 
— " F. a. Head's Journeys A'crosa the Pampas," p. ISO. 1828. 

"Tiio ground is the bed on which, from Inoir infancy, thoy ha\-« always 
slH)>t. Tlie Dtisli of mares Is the food on which they have been aooustomed 
to Bubsist,"— Ibid., p. 123. 

Sir Francis neml, when crossinjf the Pampaa, got ttrod at f!r«t with 
the oonstant galluuing. and was forc«d to ride in a carriage aft^-r fire or 
aix houn ua borsebiick. " But after," he says, " 1 hud buen ridiiijr for 
three or four months, and had lived on boef and water, 1 found myself in 
a condilton whiuh I t^n only d4>»crib(> by saying that [ felt no exertion 
could kill inu. Although 1 oonalantiy arrived so completely esliauat«d 
that 1 oould not speak, yet a few hdura' Hleep u|iuti tny saddle on iho 
ground always bo completely restored me. that for a week I could daily 
be upon my homo before Hunrivf*, could ride till two nr ihmc liourK after 
■unset, aiiil have rnally tintd tnn and twelve horsi^a a ilay. Thi» will ex- 
plain the imnieiise distances which people in South America are said to 
ride, whieh I ain confident could only be done on beef and water."— IbifL, 
Pl41. 

Guacnoe. — " Wa find a people living between the twentieth ami 
fortieth paraltcla of latitude, in the Art^niine Republic, known as tinachos 

Ithi) haif-white inhabitants of tho Fatnpasl. Tliey are a mixed rac« uf 
ndinn and Spaiiiith blood, who are employed at the ranchos or great cattle 
Stations, and spend the greater part of their time on horseba^K, in bunt- 
ing thu haU-wild eatttu which roam over the wide grassy plains extominig 

froiiiche Atlantia ooait to tho foot of the AndoN These ptu pie 

live entirely on roast beef, with a little salt, scarcely ever tasting farina- 
O0ou« or other vegetable food, and their aole beverage is mat^', or Para- 
guay tea, taken witliout sug<r." — "Odontologies! Society's Trnnuot tons," 
roL ii. new series, p. 44. 

TiJK Nativk§ of AcsTBAXiA. — " Their food eoaflists of fiab when near 
the coasta; but when In the woods, of oposaums, bandicoots, and almoaC 
uty animal they can catch, and aiiio a ktad of ffrtiit, which tbey find iti 
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(:l»csj'«d ivooj. Somctimos limy Epetir & kaiigftrao. They roast all tliS 
fish ftnd itnimaU on the onhcs, skin and nil, just u thay catch ibeni. 
When it i* prolty well dorio thsy divide it Amongst thcmMfv^s by t«snng 
it with their ta«t!t And iinfcr*, mad, exv^pling' the boa««, ihey devour every' 
part, inctudiiig theentnils." — "liobert Uavrson's PreMiit Suite of Au*:^ 
trnlift." pp. 67, «8. IB30. 

"Anioiigst chc almost anlimitcd cntaloj^o of ci3iblc articles uKid by 
ibe oatirea of AtistrnFin, tho rollouiii^ may be classed aa the chief: All 
salt and fresh-nalvr ftali and iiiiell-tish, of which in tho lar^ rivers there 
are v*xt nutnbrra and many npocics; frcsh-vratcr turtle; fru^sof dilTcrcnC 
kinds; rats and mice; lieards and most kinds of ttiakea and n'l'tilM; 
^ruba of ull Icindn; moths uf Hevcral viuioties; fungi and many Horts of 
roots; the leaves and tops ot a variety of plants; tho leaf and fruit of tho 
Mcsiimbryanthemum; vajious kinds of fruits and bernfis; tho baric from 
the root.a of many trees and shrubs; the sc^edH of leg-uminoutt plant*; ^la 
from aereral specie* of a<tKci:i; difTeretit sorts of manna; honey from tha 
native bee, and al«o froni the lluwera of the J)ank«ia by soaking them in 
water; the tender Icaroa of tho grass-tree; the larviv of insi-cle; wbito 
ants; eggn of birds; tnrtloa or liiards; nmny kinds of kangaroo; opos- 
sums; squirrels, alulhs, and wallabies; ducks, geese, teal, cockatoos, par- 
rots, wild do^, and wombats; the native ooin[MoioD, the wiid turkey, the 
awsn, tha pelican, the leipoa, and nn endleas varietv of «rater<fowl atui other 
desonptioiis of birds,*' — *' KyruN Central Ausiraba," vol. ii., pp. 2.'i0, 3ftl. 

Nbw Zkaljino. — " In former times the food of tho natives consisted 
of awoot potatons, Uro t, V>il<uilui» tteuUnttim), fcrn-rool (/Ifm* «*««-> 
tenta), the aroinatio berries of the kahtkatea (Jjiuiydittin «;nyZ«ti»i), tt>« 
pulp of a fem-tre« (Cyut/ua mef/u/ZurM) called korau or iiiainako, the 
awoet root of tho lfraeti>?ia intUvis'i, the heart of a palm-treo (.ireott 
MfpMcj), a bitter though excellent vcgvtmblc, the Senchttt okrurtu*, mn4l 
nuny different berries. Uf animitls they consumed fishes, dogs, the in< 
digetious rat, crawfish, birds, and guanas, rtongb mats of iheir own 
making, or dog-skins, constituted tncir clothing. They were banlcncd 
a^nat the inlluoneo of tho cltmnte by the ncoeasity of exerting them- 
selves in procuring iheso pmviaions, and bv their frequent predatorv and 
traveUing exmimioni*, wbicli produced a healthy excitemont, and with i( 
Ml easv digestion of even this crude diet. '^ — " DielTcnbach's Travels io 
New Zuolsnd," vol ii., pp. 17, 18. 1843. 

Kish is tho principal food of the inhabitants, and, therefore, the in- 
land tribes are frt:<{ui*nttr in danger of perishing of famine. "Their 
country produces noitlicr sheep nor goats, nor hogs, nor cattle; Mbm 
fowU they have none."' 

I'he vegetables eatrin arc fem-root, yams, clams, and potatoes. 

Tbey UM> eat dogs. — "Cook's First Voyage" (Uavrkoswortb, vol. iii., 
p. 447^ 

R<M>ts of tho f«m are to the people what bread is to tbe inbabitatit* 
of Kuro[ie, 

"The birds which aomeitimos serve them for a feast ant oliieAy pan- 
guins and albatroescs. — Ibid., p. 451f. 

TiiK Nativcs or tiik Krirkhlv lfli.A.<mt(. — "Yatno, plantains, anil 
nocoa-nuts composa the greatest tiart of tbkir vegetable diet. Of their 
animal food, the chief article;) arc nogs, fowls, lish, and all sorts of afaell* 
fish; but the lower people eat rats. 

" RogM, fowl., am) turtle aeero to be r lor their cblefa.**— 

"Cock'iTbird Voyage," vol. i., p. 397. 
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Tub lNii*niTAHTi( or Otaiikitc — " Their food cooaUts of pork, poul* 
liy, doff's fl»sh, «iid fitk; br«k(l-(ruit, b&aAnui, jilaniunB, yams, apples, 
and a sour fruit wliicb, ibougli nut pleasant by il6olf, giv«s an agreeable 
relUh In ruaslc-d breatMniit, with which it » fretiiiontly baaton up."— 
" Walli»' Voyage," 1767 {" Hawkcsworth'a Voyajrcs" vol. i,, p. 483). 

" 1 cannot luuch conmieiid tliu flavor of tiicir fowla, but we all azrc^d 
that a South S«ia do^ was little inferior to an Enclieh Iamb; their ax- 
oallonaa ia probably owin^ to thnir boitifif knpt up and fed wholly npon 
vegetables." — "Cook'a firot Voyage" {" Llaw kes wt>rtb's Voyageij" yoL 
iL, pp. l»6-lti0), 

" Their common di«t u maJe up of at loaat nino-tentlu of veg«table 
food." 

" Of animal food a very amall portion falls at any tim« to tli6 ahare of 
tfao lower class of people, and tlieo it is mther fish, sea-eggs, or other 
marine pro<i action*.'' — " Cook's Thin] Voya(f»v" vol. ii., pp. 148 and 154, 

Frbjkr IsLaXus. — " What all Tuyagrerti have said of Ibe cocoa-nut 
tree we found to bo true, only, ioste&d of iM uses being exag:geraled, aa 
HOiito havu supposed, they are, in my opinion, underrated. A native 
may wull aak if a land contains otiooa>nuln, for if it dews be iit asaured it 
will aSord him abundance to supply bia wants." — "Wilkes, Ij, S, Kx- 
plorinf? t^xp«diliun," vol. iiL, p. 33^ 

Tank* {ono of the New Hebrides). — "The p^od^c(^ of tbe island ia 
bread-fruit, plantains, cocoa-nuts, a fruit like a nectarine, yams, tanm (a 
sort of potato), su|:^r-cane, wild Bgs, and some olbcr fruits and nuta. 

" Hogs did not Boem to bo aoaroo, but we saw not nutny fowln. Theeo 
are tbe only domestic animals they twve. 

"I believe tbese people lire chiefly on tbe produee of the land, and 
that the sea contributes but little to their ntbcistenoe. Whether Ibii 
arises from thu coast not abounding with fmb, or from their being bad 
fisburineo, i know not; both oauaes, perhaps, oonour/' — ** Cook's Second 
Voyage," vol. ii., p. 77. 

Nhw Cai.kiionia. — The inhabitants "subsist <<h)<t(1y on root* and (t«h 
and tbe bark of a tree, which, T am told, grows also iu tbe Weat Itidiea. 
This tliey roast and are almost coatiaually chewing. It has a sweetish, 
insipid taate, and was liked by some of our people. Water is their only 
li<|uor — at least I nover saw any other uiadu uao of.**— Ibid., toL ii., [>. 
123. 

IsLAXD or SArn (between Australia and Java). — " Tlic food of thcs« 
people ooiuHsts of every t«me animal to tlie country, of wbicfa the ho}; 
iiolda the first plao in their OAtimation, and the horse the aneond; next 
to the horse it* the buffalo, next to the buffalo their poultry, and they 
prefer dogs and cats to sheep and goats. They are nob fond of liah." 

The fan-palm is at certain times a stueodaneum Tor all other food, 
botJ) to man and IxaJit. A kind of wine called toddy !b procured fro<ii 
this tree.—" (iiok's First Voyage " (ilawkesworth, vol! iii., pp. 688, 689.) 

SAHi>n'irti Uland& — "The food of the lower cIsks of people eonawts 
principally of fish and Tegetables, such us yams, awoel potatoes, larrow, 
plantains, sugari'Muts, and brvad-fruit. To these the people of a hifjher 
rank add the 6e«h of bogs and dou;», dressed iti the same mnniier as at 
the Society Islands. They ftlso eat fowls of the same doineMtokiiKl with 
ours; but they arc neither plentiful nor tnnch esteemod by them.'*— 
" Cook's Third Voyage," vol. iiL (by Capt. Kinfc), p. 141, 

" The principal food of the lower class of (bo population, and, in fact, 
the favorite food of all classes, is jtoi." This "is a sort of paste made 
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from the root of (lio k*Io (^Arum ttetdenttim), a water plant, euUiratcx] 
to a great extent tliroughout all the uUaoda." "']*lic kalo is much aaed 
by th« forftiffO rcsidcntai a» a eiibetitut« for potatoes, or rather for broad, 
b«io|r for tills )>ur]>u«4» cither botliMl or frivd." 

"Tbese (their Ksh) the natives prefer in a raw state, on the groond 
that thov lo«« thnir flnror in cookinj^, considering it mm tho richnnt ]K>Ksiblo 
treat, whvii on timir aquatic uxpiiraiuns, tu haul a firih from tho waidrami 
lit«rallv eat it to death." — "Sir George Simpson's Joum«y Kound Ui» 
World'," voL ii., pp. 31-41. IWr 

CniJf*. — " Tlio Chiiicsw, again, have no prejudice vr hat*irnr a» roaranl* 
food; they oat anything and everything from which they enn derivo 
nutrition. Doga, rats, mioe, moiiknyfi, snaltox, ana-aliigx, rotten cgg«^ 
putrori«d fish, unliatched ducks aiid ohiokvns." "Both in eating aiim 
drinking Uio Chiiinxc arc i«niperat«, and are salistled with two dailjn 
rneala; the morning n<» about 10 a.x., and iho evening rice at 6 r.tr. 
Th» only repugnanoe I hare obaerred in China is to the OM of milk." 
"I novcr M«w or heard of batter, ereant, niilk, or whey, being lutroduced 
at any Cbineso tabic" — i5owring: JStaiiatimt Society Journal, vol. xx., 

"Tlieir famous gin<aing, a nanto aif^nifying tbo lifo of a man (the 
I\iiutx quinmiefoiitiin of l.iniiirus), oil account of its HLip)>ofl4>d invigof^ 
atiiig and apnrodisiac qualities, was for a length of time wdi^hod agaiiisfe^ 
gold. The aiiieny parts of *tagK and otbur aoimals, wtiK tlia tin* of 
aharks, aa produutivo of the same efT<-cis, are puTDlioaed by the wealthy 
at I'lKinnoua prioes; and the ticuta thai are cunstrucUxl hy sinaU awailuwa 
on the (xiaata of Covhin China, Cambodin, and other part* of tin; Kaat, 
am dearer even th«n aomo kinds of gin-King. Most of the plant* th&t 
grow on the sea-ahora are auppoaed to uosaess an invigorating (]nality. . 
and are, therefore, in constant use aa piokloa or preaorrca, or simply drieaJ 
and cut into soups in tbo plaoo of other vegetahlea. Tho leavea of onM 
of thoao, apparently a species of thai genus called by botaninta yli^tu^l 
after being gathered, are at«eped in frenh water and hung np (o dry. A 
small quantity of this weed boiUd in water gip<^s to it tlie consistenoo ttt 
a ielly, and when Tnixed with a little aiigar, tho juioo of an otange^ or] 
otaer fruit, and set by to cool, 1 know of no jelly more agreeable or nH* 
freshing." 

*' The great ofRccn of atate m&ko use of these and various other gela* 
tinoas viands for the purnoae of acquiring, as they suppose, a proper da-J 
gniR of c(irpi]lciicy." — *' ijarrow's Travels ia China," pp. bb\, fi5S. ISOOfl 

"The food ot these people [Chinese laborenj is of the simplest kiadjj 
namelv, rioe, vecetableB, and a Binall portion of animal food, suoh as fisnl 
or pork. Bat tno poorest classes iu Cliiua seem to understand tbe art of 
preparing their food mnch better tJiao the samo olossea at home. With 
the simple anbslanoea 1 Kave named, th«Chi»<!«e labomreontrivos to make 
a number of very savory dishes, upon wbieh be brenkfaata or dinee moat 
sumptuously." — "Fortune's Residenoe among the (.'htnese," p. 43. 

JaI'aN. — Japan surpassos most other countries hilberto known to ua 
is the multiplicity of the articles of food to be mot wiib in its islauds and 
the surrounding ocean. 

*' Rice, which is hare exoeedinglv white and well-taated, supplies with 
Um Japaocso, tho place of broad; they eat it boiled with every kind o( 
provisions. 

" Miso soup, boiled with fish and otiiofm, ia eaten bv the tKMnmon peo- 
I^e, ftvqueiitly throe times & days, at each of their customary tueala. 
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Misns aro not uiilike lentils, ■»<! ue sihkII bcaoft g&there<l from the J>oti- 

" Full U likewise a yaiy oommon disb with tho JapnnMc, both boilod 
and fried in oiL Fuwls, of which ihtsy have & gru&t variety, both wild «ud 
lftBi«, ar« c>at*u in gnvAt >i>iiadKni-fi ; uid lli« fteah of whales, though ouarte, 
U ill stuveml pluuuf), ftt luast siduii^ liitt poonr aurt, ■ wry oxnnion food." 

"In prepanti); iht'lr victuals they make tue oX e&pnsMtl oiLsof Mveral 
different »ort»." "In their victuida thoy make a vcrjr plotitiful ua« of 
miubrcwnis, aiid t)i« fruit of th« jHotatium tn^toiigenia («^-ii]>f>le), aa well 
as tbo roQli uf tlia Hutanum eaoulaUum (batatas), carrots and anveml 
kiuds of bulbous roots and of beans." 

" Of oYBt«rs ami otlier oJiell-tish sarcral diffcrvol sorts arc eaton, but 
always boiUtd or stowed, as likowis* abrimps and onbs." — "Thunbarg'** 
Travels," vol. iv., pjK 35-39. 17f"S 

Indiji. — From the earliest pariod tlia most general food in India baa 
been ric«, vrhiob is still thd most ooiamon food of nearly all tlio hi>it«3t 
oowitries of Aaia. ll is not, however, so much usimI iti tW south ol Uin- 
dostan as foriiiftrtv, and hits been repkoed by another grain, called ragi. 
— "Buokk''* IJiht'jry uf Civilimiioti, vol. i,, pp. (J4, C5. 

" Tlic principal food of the people of Bindostoii is wheal, oitd io the 
D«cca.n, jowAr and bajra; rioe, as a. gonenl aniulu of subai*tooco, is eoa> 
fined to Ltiiinf^al and part of Beh^, witJi the low country alouf^ the sea all 
round tho coast of tno peninsula. In moat parts of India it is only used 
as a luxury, in the southern part of tb« table-Land of the l)«ccan the 
body of the people iive on a small and poor fjruin, callod rag! ( Cj/noattrua 
coroeanut). ^I'hough Ihesa grains each afford the principal supply to 
partiouiar divisions, tiit^y are not confined to their own tracts," i'ulse, 
roots, sod fruits arc largely «al«o.— " £lphiuatoDo's History of India," 
voL i., pp. 12, 13. 

Csrhoji, — " The ordinary diet of the people is very meagre, cousistioff 
of rice seasoned with salt, tho chief condiment uf ihu Kusl, and a fow 
vttgetablM, flavored with lomon-juioA and nepper, from wbioh they will 
mute at any linie a hi.*«rty lueaL Beef is torbiddoo, being an abomina- 
tion. Flesh is scarce, and fisb not always plentiful, but vrhcn it is they 
prefer aoliin^ it to Kuropc-nii* to keeping it for thcmselvca. It is eonaid. 
ered anything but a reproach to be sparing in diet, but rather a credit to 
lire on hard fare and suffer liuiiger. 

"The hondraw chkss are ralhor more luxurious, eating from fivo or six 
•orbs of food, ouo or two of wbioli ouusists of ttieat or futh, axtd the re- 
mainder of regelable dishes. Tbeir chief food, however, is rioe, the other 
dishes being used priaoip^ly for a relish." — ^' Pridhant's Ceylon," vol. L, 
p. 2fi3. 1*40. 

Almost cndlcM eoooa-nut foresta iaCaylon provide tho native with 
the most important neoesaary for supporting existence. — "Voyage of the 
Novars," vol. i.. p. 366. 

EoTPV. — l^f and goose oooatitutod the prinoipal part of the animal 
food throughout Egypt, 

"The advantages of & leguminous diet are still acknowledged by the 
inhabitants of raodorn Egypt. This, in a hot climate, ix far amn condu* 
oive to hcaUh than the constant introduction of meal, which ik priuoipally 
uaed to flavor the T«fr«ables cooked with it." 

Vegetables form the principal food of ibe lower orders, and tentila are 
a chief article of diet. — " WilkiDBOii's Auoitiut EgyptianB," vol. ii> ppi 
3«»-3tf8. 
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""niA UBUftt season for sowing (lie doura, which coiwlitutcs alinoMt t|i* 
whole Hubsisti-noe of tlio poasBiiirr, js soon afier the coinmejiceRient of 
Iha inund*liori." — " Humilton'* J-igj-ptinca," p. 41U. 180&. 

Sauara. — "Dales are not only the principal growth of iho Fcumi 
OEMS, but Lh« inatii sul>RtMtenct> of iheir iuhnbiUiniH. All livn oa tUtps^ 
mun, woiiiQU, an<t children, horsoH, bsmts, und OAinolft, Aiid bIi««j>, fowltt^ 
snd dogs." — " Iticluirdson's TraTcLs ja tho Great Dcnert," vol. ii,, p. a?3. 
1848. 

NuniA. — " Wo have another example of n raoc subMstiiia entirely mi 
animal fucul, in the Arabs who inhabit the Nubian deKrt — a district which 
eonuats principally of hillii varying from 1,000 to 1,800 feci high, nnd is 
d«ffiitute of nil vegetable product a suitable for human fuod. Ttiuircain«l« 
Bubsiat on th<> iburny Bhrubs growing Among llin rurlca; and the udk and 
fl««h of thcao ftnimaU (with salt) oonstitut« their »ole ordinary food. Oii 
their oocjuioiial joumvya into Egypt, to soil camels, tlicy usually hiing 
hotne a small quantity of whitat, whi«h is ti«V4ir ground, but boiled into • 
khid of frumenty, and eaten as a luxurv, but it nmsl not be reckoned u> 
an ordinary ck-mcnt in their diet." — " Odoiitologioal Society TraosACn^ 
tiona," vol. ii., new scricji, p. 4S. 

Abtshinia. — " An instinctive fe«ling, dependent npon the pleaaurvM 
of a st«t« of warmth, Ima taught the Aby&siDiana that llosh of animala 
ceton raw i< a ii(iiiro« nf gn^at phy»ic*l onjoyment by thp cordial ami 
warming efftrotii uj^on thr nyetvin produced by its digestion, aiid to which 
1 am convinced lions vivanls more cifiliied than tiio Abyssinians wouiti 
Twsort if placed in their situation. Travfiltors who havo witiimscd tUrir 
"bnindtt" C««uts can attest to the iatoxicatingi'fTvcts of thin kind of food, 
and they muHt luvo bncn aitonislied at the ironiona^ quantities thai can 
be eaten in the raw state compared to that when the moat is cooked, and 
at ihe insensibility which it somcttincs produces." Thin raw meat, bow 
ever, is oonaidi^ri'd a luxury, and is only indulged in at (csiirala.— - 
" JohiMLoii's Travols in Southern Abyssinia," voL II, p. S JO. 1644. 

"The Abyssiniana aufFer considerably in their health from lbs diflS- 
onlty of obtaining milt," — Ibid., vol. ii., p. 175. 

Daiiombt. — " Tbo diet is simple, consisting cliiofly of mvases of meat 
and vegetable, mixed with palm oil and pepper, niih which is eaten k 
Com-4?nk<^, crnllnd kankco, or dnb-a-dab. Thoro in vory iililn variety. A 
mixture at beans, jitipptrnt, and palm oil, is tnado into a cake and sold to 
travellers; yams and cassada form the staples of food. Foreign liquors 
arn sonren and oxpnnsivo; and nn palm winn is forhiddrn by tbo king, tim 
chief drinks nm A VKrypnlntnblc matt railed pittu, ami a &ort of burgoo] 
called ah-ksh-sar." — " Forbes' Dahomey and the Dahomsns," vol i, pp. 
89, 80. 1851. 

" TuK ^VARORI are small and shrivelled bUck saTages. Their diminu* 
live size is, doubtless, the elluot of scanty food, ountinued through many 
geoenttiotis," "The principal articles of diet are milk, m<>at, and e>pe> 
oially fatteneil dogs' flesh, of which the chiefs am inordinately fond, 
maiite, hoU-ii". and millet. Kico is not grown in these arid dwtricle,'^ 
" Burtoti'n Lake lEegioits of <'ontral Africa," vol. ii., p. 'i7^. 

Waukimv or Coast Class, — "Ttieir food i» mostly ugali, th« thick 
norridgn :•( b'lilrd millet or maixA flour, which rr^prcivuts ihn 'stall of 
life ' in Enst Afrira. Thi»y usiuiUy fi-<Hl twice a day, in the moniing and 
at nightfalt Tbi-y miploy the cocoa-nut exlei)ftiv»ly; liko the ArMM of 
JCauribar, lliey boil their rice in ibn thick juio" ' "'" nupixl alhumeti 
kneaded witli nater, ajid tboy make cake* uf t vixed with tira 
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flour of TariouB grains. TliU itnmiKlcratc axe or tlio fruit, which, wscord- 
iiiff to the ]Kiopl«i, in )itgli]y rafrij^urant, cautws, it is said, rheunutio and 
oihcir (Uhvasch. a reap«<;tabl« niAii 8a«ii «*tiiigii bit of nw or uu<ln>seftil 
cncua-:iut Vfould be ilericfed by bis fellowa."— I bid., vol. i., p. ;i5. 1801'. 

Eaht .\i--sicAS'it. — '■ Witli tlic itttvajfc- itiitl ih« burb«ri nit, food Is tlt« 
■ll-iii-kll of iifu; timd in lilii thouf'ht by day — (whI ia his dn-iain by nigbi." 

''Thfl priiieiiial articlos of diet are fiih arid flesh, grain and regeta- 
hieaj the luxuriea aro, loilk and butt«r, hon<<y, and a fiiw fruits, as banaiiiu 
KDd Guinca-palni d&tct; and the iucbnaata are pviiibti or miltot-bcvr, 
uxldy, and mavra or (daiiiain w-ine." 

"Tb« Arabs aaaerl thai in tli»se latiiudea TSf^tables cause heartbarii 
and acidity, and that animal fowl is the must difcotiblo. Tbo Africaiiii 
s«em to have roado iha same djucavnry. A mnii who ean afford it almoM 
uuiifiiica htmHttlf to Aesl), aiiU cun«ider« fat ilio iiii)«ui!al vluinent of good 
livinjr."— Ibid., vol. ii., pp. 280-287. 

CanAXGO (a villa^ro aituat«d oti tho banka of tho Chiliontba)L — "The 
ohi«f vtjgriablo fw>d i» ihc inaiii<M! aud lolsa meal. Thew ooiilaiii a very 
largo propurtioii of starch, and when eaten alona for any length of timn 
produoe most distressing liearlbtim. As wo ouranlves expen«ttcod in 
coming north, ihcy also cause a weakncaa of vtaion, whidi ououra in tho 
caae of niiimali fed oti iinro gliiK^ii or aniytatwouR matlnr only. 1 now 
diacuverud thai when ttieso atnrchy subslauoea are eaten aiuni^ with a 
proportion of irraiind-ntita, which coitlain a quantity of oil, no injurious 
dflocu follow.'' — "Livingstone'* Missionary Travels and Koscarohes in 

itb Africa," p. 4IVtl. 1867. 

KAPrtus. — "The principal diet of tho KafBr is milk, which be eats 
rather than diink*, >n a sour and curdled etoto. Ono good m«nl a day, 
taken in tho evening, conRimiDg of the curdled milk and a little millet, 
is almost all that he roc^uircB, and with this bo is strong, vigorous, and 
robust, proving chat lar^e quantities of animal food are by no maans 
ueccsaary for the suatenaaoe vl tho liuaian frame" 

A Kaffir will never touch pork. Fish is likewise abstained from by 
bim. He will pat th<.> flosb of an ox, cooked or raw.—" Simmonds' Curi- 
osities of Food," p. 3l». 

lk)«URauAS?i. — "The African Uuahmen. who hare few or no oattle, 
live upon what thej can get. tlungnr compels them to eat ovorythin^;.— 
roots, bulb*, wild garlic, tb« cor« of aloes, the gum of acacias, berries, the 
larw of ants, lixards, locasta, and graashup]>cr!i — all are devoured by 
theae poor wanderers of tbe desert. 24othiiig comas amiss to tbem.**— 
Ibid., p. 38. 

IloTTKXTirra. — "The victuala of tho Ilottentots are the Sesli and en- 
trails of oattle, and of certain wild beasts, wilb fruits and roots of aeveral 
kinds." 

They "rarely kill cattle for thoir own oattng but whon they aro at a 
loas for othiT suslcnanoc. The cattle they devour iMtwut'ii iho Andcr- 
■makens are for tho most part such as die naturally, and they reckon 'om, 
aiS I have said, verv delicious eating." 

" Tb? entrails of cattle, and of such wild boasts as tluty kill for food, 
they l»ok upon ns tnfist i-xquiait« eating. Tbey boil *em in beast-blood, if 
they have any, to which thw sometimes add milk. This tbey look upon 
as a glorious dish. If they tisvc not blood to boil 'em in, thoy broil em. 
And this tbey do on the baro fire, for thoy have no such thing a* a gridiron." 

"They nat ewrvihing in such a hurry, and with to much indooeiwy, 
thse they look extrtiuely wild and ravenoua at meals, partiotilarly when 
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tb«; eat fleali, wliicli bumg always servM up to 'cm b«lf nv or more, Lliov 
m&k« a yery furiuus u»e oC cli«ir hand* (whcro tti«y have uo koive*) wii 
of thuir touch tu tear anil tievour it." 

"Many arts tliu nurtit of fruits aud root* the Hottootots eat, and the 
fields up and Uown for the most jiftit abound with 'cm. Thuav, as ] have 
said, are jjather'd wholly by the womoii. In the ohoioe of Tu«t.i aikd fruits 
for food t\Kiy folluw the hodgchn^ Aiid thu bavian, a sort of Stre, and will 
uot UuLu of auy uirt which those creatures do uoL («ed upon ' (for Jear of 
poiAuii). 

"Th« Hotl«nlot8 hav© no set ttntrai for their meals. Thi-y iiBvo no 
Motion of dividing ihuin, as we do, into br«akf>Jit, dinner, and supper, 
but tukv 'oiii at raiifioui, as humor or appetite caila^ without any regard 
to the hour of tha day or the ni^ht." 

They " have tnditiouary laws, forbiddiiig the oatiug of certain ineatiL| 
which tlicy aacordingly nbxtam from v«ry carefully. Swine's Scsh ana' 
fi^es that have no acnlrs are forhidden to both eeies. The vatinff of 
hares and rabbits is forbidden to the men, but not to the women. Tho 

Euro blood of beasts and fioah of tho tnolo are forbidden to tho woueU) 
Ut iHJt to the men." 

"The Hottc'tiiot«, when they are in ^reat atrait for food, will devour 
the rings of leather which the women wear upon their less. They will 
likewise, ill the same strait, eat old cast-off shoes " [whioli they lay up 
agaiiuit a tiiiio of waiitj. 

"Their manner of dressing *etn is this : They ain^ ofT tjie hair, tlwa 
havinf; suak'd Vm a little ia water, broil 'cm upon the bare fire till they 
begin to writiklo and run up, and then ihvy devour 'em." 

The Hottentou never cat aalt anions themselves, but ** tbe^ are not 
a little delighted with the salt and otherwise high-aeasoned viotuala oi. 
the Europesna." [Such food, however, disagrees with them, and tbosM 
who eat with the Iburopeaua are subject to itiaiiy uiatadius, and don't at*' 
tail) a gn^t age.] 

"The ordinary drink of the Uottcntota is milk and water." 
- **Mon and women are doalingly fond of Iul>accu." — " Kotbao's St4tfl 
of the Cai>c of <io"d Hope," pp. aO(t-ii08. 1731. 

Thus it is seen titat a great diversity exists as regards the food t»>n- 
aumed by the human race in ditTereiit parts of the glubo. Instances are 
to bo found wh(.'r<! Iif» i.i siiatainod upon a wholly vegutahle, a wholly 
aaimal, and a mixed diet. Tlie iiuxed diet, however, may he regarded as 
that which, in the plaa of nature, ia designed for man's subsitti-nce. It 
is upon thia that hn appears to attain the highest ntate ut physical deve]> 

rent and iiitelleetuai vigor. It ia this which, certainly in temperate 
atas,he is led to eousutne by geoera] inclination, when circuntstancee 
allow the inclinslion to guide him; and, lastly, it it> thia which staiitts ia , 
ootiforniity with the ooiii.truoiioa of bis teeta and the anatomy of hiai 
digustiro apparatus in general ^ 

Notwithstanding tliuso conEldorations ther« are those — but few in 
number, it is true — who contend that vegetable food alouo is beat adapted 
to meet oar require men UL Under the stylo of vegetarians,* they act 

■ ParMt (SahetaaoAS Alinentabea. 4bm id.. Pl Ml. Parfa, 1S8S}, after txprasriat 
UawaU in ooodeouialicNi of netricllon lo vtigieUbl* products, saje: " Capeadant an 
Aegletsrie, oe paT* <!•• esosnttlolula. ah Yoa voit nae bdte at imu^ieMtTS dTilbatlBn 
tMueher rfass presqee teste* lea dircotioas area qnalqae miecirmti*ga»mmn% d* baifeaito, 
■a* eeole aombreiM* tend i exatwa la obali dm aalnaoM i- • aUmoDiain de la 

I ; die pvtoba d'naiBple et lalt ^nel^ues pcgatt 
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upon t)ie prin«ipl« th«y piofe«e. It in tni« that vegetable food, with its 
Ur^c pfoportion of oon-iiitroB^nous mfttter, jricldft, in a ftimpio uid direct 
manner, acoording to thv views now oiicvrlninni mid fuliv diacu&sed in 
an earlier pari of this work, tl)« rei^uUites for foroe- aa well as heat-pro- 
ductiori; and. In urder to aliow tliiit ve^lable food i» licU^r adapted 
tliau animal for conlributios to the pt^rformanco vt inunculAr -work, rv(«r- 
euce has bf>ei) msiio to our boasts of burden, which, n* ik wull known, be- 
loa^ almoiat, oxaliisively to tho horbirorouH tribi.'. That caniivoruua aiti- 
taals, hfivrover, are not uiisuited for suoh purpose is prored in ihc caao of 
dogs, whioh. Id some northern and other conntriM, aro very extensivoly 
omploj'ed for th« performanoe of work. To ragard man's maintenaiioft 
too closely in association with the mere performanoe of mechanical work 
—to look upon hint, in oth«r words, an thoogh be were solely do«igried 
for the conversion of food into mecliauical power, ia not, it may be also 
said, taking a hi^h view of liiii positiou. 

Vegetariaiu, however, as has b««o pctnarkod, are by »o rneaos nuiner- 
OU8. indeed, the prevailing tendency, ceriaiidy in tlie Kngland of the 
present day, is to give an undue weij;ht to the value of animal food, and 
thitt haa been cnoouragivj by the tnncbini^H of Lic)>i^ nrtgarding tbu origin 
of mu!tcular p»wer — teachings which, during the laal few years, have 
been shown to be untenable. 

Many people aoem to look upon meat almost as thoagh it fnrmc*! tho 
only food that really nourished and supplied what is wanted for work. 
Tbe pbyaioian is oonstantlr coming aeroe« an expression of this view. 
Undoubtedly a greater feeling of sstiotv is produced by meat than by 
other food. It Torm» a greater stay to tbs stomaob, but tlits arises from 
the atoinaob oonstituting tho seat of !t« digestion, and a longer time being 
ooeopied before it pasaes on and leaves the organ in an empty oouditioii. 

Against those who think that a large oonsumplion of meat is a me 
qttd non for tho maititunatice of hnaltb and atreof^tb, the experieoee of 
vegelariuts may be adduced. In the efTeots of tbe Scotch priaoa diet- 
anea eorroborative teatiinony is afforded. Dr. J. B. Thomwn, for in< 
•tanes, resident surgeon to tho Gnnnral Prison tor Scotland, writing in 
the Mtdieai Tim4* and Cfauttr, vol. L, 18fi8. speaks in favor, from ten 
years* experience, of a diet into which meat entered very sparingly, and 
which contained instead a moderate amount of milk. He ttajs sinee the 
omployment of the improved dietaries sanetioned by the Se«retary of 
State in 1854, tho dietary in the General Prison for Scotland for all adult 
male prisoners, under sentence of nine, and not esceoding twenty-four 
months, bad consisted of bread, oatmeal, barley, 1 0£. of meat per diem, 
made into soup, with succulent rogetables, and 20 os. of skimmed or but- 
ter milk. One day in the week Jish had been substituted torthosoupi. 
Tht health of the priionera had been nnifomly good. Weighing on ad- 
^'mission and liberation had b«on carried out, and 6S [wr cent, were found 
to have gained or niaintaiuec) tbeir weight. Again, aa shown by ono of 
Dr. E, Smith's reports, it is not uncoinmou to find, amongst ibe agTlOul- 
tural laborers of Scotland, that no meat is consumed, oaimval and milk 
forming tlio staple artioles of diet. Further, l>p. Guy,* from his observa- 
Cionain theoaiteof Enjriisb prisona, givesi im uneofliis deductions, "that we 
possess conclusive oridcnoe of the sufficiency of a diet from which meat is 
wholly excluded, and «v«o of adietoonaistingwhollyof vegetable matter." 



* On Soflleiaiit and IneafiAieot DistariM, with fisfieelal refetence to tlia DMaiica 
of PriMoon: JeanaLef theStatistlaalSoaleljjr, vol xsvt .p. 180. 1HU3. 
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I Lnvo introJucoil tli«!fc pArticnlan, not for the purposw of «}iowin|^ 
that a diet without meat is lu lie cniiiudered desirable, but for strenglben* 
iiig the ftrsunieDt tbnt the cuii sumption of ine«t to the extent that D)a.Dy ! 
]>i>rfKititt bcliuvR n<^ccxs<iry for tile in«iril«nKncc of hculth niid strcng;th la ' 
iiiit in le&liiy sa It bas boeii before htalvil that i>bytuoIugiual coiisiiier- 
utiuna point to a. mixed iliet ad beiiitf must in Imruiuny witb our nature,, 
and it may probably be considorcU tnat tbo most auiiablc admixture con- 
tains about oue-fourtli, or rathor more, of animal foud. With more ani- 
mal food than tbtit, tbe oxcrutury or)^iiK arc tiiiiii>c«»«rily taxctl, niitl the 
aystrm exposed to contamiiiaiiuri with inipuritiefi, for tbii nilrogifn of the 
superiluoQS nitrogenous matter has to be eliminated, and is fouod to e*- 
capo, in coinbi nation with other elements, undor th« form of certain ex- 
CKtory prtKliiciH, witliout having cotitribulttd to aiiv useful pur[KiHe. A 
defeetive tranafoniiative and eliinioative action will lead to a retention of 
th« products of nieiamorpbosisof this superfluous nitro^nous matter in 
ihesyatein, and ttiore is reason to believe tliat gouty aJCoclions, and other 
morbid slatea, are HomctiiniMi induced in tbia way. 

It has beofi pointed out, under tbe bead of 'Trinciplea of Diet«iioa" 
(ride p. 303), liow an admixture of auiinal and vegetable food ia better 
titted to yield what is wnni^td than vithcr ooiiaumed alone. It ia OMiuniecl 
that, for a man of medium ataturuand in moderate work, about 300 grains > 
of nitrogeu and 4,8U0 grains uf t^rbon are daily required to be iutrodnued] 
into the Myatcin with tlic food. Now, this is yielded, as nearly as poosi-I 
ble, in the case uf both elemenU. by 2 pounds of bread and j |>uuud of 
inuat — tliat is, 44 ouuDes of solid food, of which about one-fourth ouusisia 
of unimal matter. If tho lean of meat only w^rc eonsumed (for the propor 
adjustment could equally bo made with meat and fat), rather over (t 
pounds would be needed to furnish the requisite amount of csThoit, and 
there would be a Tory large surplus of nitrogen; whilst if bread only were 
taken, (ho amount necessary to supply tbe requisite quantity of nitrogen 
would be rather moro than 4 pounds, and thia contains nearly double tiie 
amount of carbon demanded. 

Whilst speaking of tb[> proper food for man it ma^ be stated that, for 
the i>erfe4;t and prulungod niatntrnaiioe of health, it is neceiinary that a, 
(wrtioa of what ia conaumed should be in tbo fresh state Thisappliea^ 
to both animal and vegetable kinds of food. Neither one not the Other 
ill a salted, cured, or dried atale will serve to keep the body in health, 
former experience has but too painfully shown that disease and death 
are induced by withholding all fresh articleaof food. There may be no 
luk of quantity, and yet tlic body shall fail to be maintained in a propt 
■tate. Affeotions of the scorbutio class are produced, which are only to" 
be cheeked and removed by tfae supply of sonte kind of fresh food, or, 
what has been found to oquallyanswor the purpose, the juice of some kind 
of suoculent T^etable or fruit. The eSicaoy of lemon and lime juiee, for 
inatance, is well known in the cure and prevention of scurvy. 



DIKTETIC ItEL&nONS AND BPFI-xrrS OP AmUAL AKD VEOBTABLB 

FOOD COUPABBD. 

Animal food, b^inir idcnticsl in composition with tho structures to be 
built up and msintuincol, eontninx neither more nor less than what i:( re- 
quired for the growth and rvnoratioii of tliv body. Il niiglit hv ansiiRied 
Itota this relation that nutrition upoa a supply of animal food would i>e 
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pirried od in a more simple w&y tliaii niiirittuti upon roj^ctable food, HrhflTs 
nn such t<)<'ntitv ■!> obacrvabln, nii<l wliii'li coiitainn vuriuus priitvifilvs 
such (M lif^'ii'iv, oeliuiooe. starch, ot«.. which hare do exiateooe in chn 
nniinnl htniy. Nutrition, bovrever, is nol effected in this fiiuiplu iiutinor. 
With ftiiiiital aa woU n» with T«g«t«bla food, ■ lnnftfor(natii>ii has to talt« 
|>lu;e bafore iilMorption can ooour. 

It vrAS«kowii bi- Mulder, utd ooDfirmed by IJebig', that the Ditroeen- 
•>U« alini«iitar<r unnRiplos of tha vegrtahln ngrvo in com posit ion with ikoaa 
of the animal kmtcdotn, and It has )iai:n aactriaiiied by phy»iologi»ls thai 
nt\ alika itmlorgo motnm<>rphoiii!« ttti<)i!r tti^ iulluL-nc« of the (ii(fe«tive pni- 
(!«iM into • oerLain producl, wiiich in charactorini-d by ih<< poawesion of 
propertiea, tiz., tliose of (preat solubility and diffusibiliiy, that specially 
H-iapt it for transmission by absorption from ihn nlimcntsry ranal into 
thti blowl-T«tUK-ls, by which it is omivured to org-ans that flaboraia and 
Honrtrt it into iha nitrojfonoui prinoinlcs existing in and applied to tha 
purposas of the srai«m. Thus, we oUoorale for oiirsclvoa tite oonstitnen t 
nitrof{i>nou!t principles of ourbodicsout of aocrlain product of dij^tmn, 
iiistnad of doriring thom diractly from our food, and this brings aliman* 
tation, as far as tlioae prin<itpl«9 aro concerned, to the »aDi« position, 
whether upon animal or vegetabia prodtiots. There a only thib dtflor- 
oMOO to b» notod — that animal nitrogenous aubatancca appvar to be more 
uiLsilr di|f«sted than vcgotabic!. 

With fats the same procMi o«ctirs, whether thryare of anttnal or 
vaff«tabla origin; but, as with nitrogenous subs tan ci-s, it is believtHl that 
animal fata are mure easy ot digestion or preparation for absorption than 
vogefcihtc 

NilrogenoiiH stibatanoes and fats mar l>o said to comprise the organin 
portion of aitimal food. In vegetable food we encounter, besides, eurU 
pHtiniptnit a» starnh, sugar, goin, lieninf, nitd celhilose, whi<'li bolnng l<> 
the group of oarbohydratuik The twv latter of tlicve are scarcc-ly, if at 
all, ausceptible of any digestion, nertainly by the human digestive oruans. 
and, thcraforo, simply travorso the alimoniary canal, and add to the bull: 
of the aWine d«jnotions, Th« othcm are suseeptiblo of utilixation, and 
what digeition is rsqairad is, aa in the eaae alao of fat, carried on in ihi> 
iac«atine, and not in the stomach. The physiological application of theso 
principles, which arc peooliar to vegetable food, has previously received 
attention, and nnod not b<> adverted to here. 

Although animal food oerlaiiilv taxes the atonuvA more than the or- 
dinary forms of veffetaMa food that we consume, as is well known by 
those who have weak digostivo powor, yrt. taking dig<'»tinn and assimila- 
tion aa a whole, a luoro aomptoa procvaa haa to be gone through where 
vegetabta food has to bo dealt with. Aooordinffly we notice) that the di- 
gostirc npparnlns of the herbkvora is develop^ upoo a more cxteinlod 
soaln than in tho carnirorn. The difFcrcnco, for instance, in the length of 
the intestinal canal is exceedingly marked, and, a* already mentioned, tt 
is espeoiallv hore where tlie digestion of tfae principles that prepooderatn 
in r^eiabiu products oonura. 'A. portion of the lar^e intestine, also, 
kaowa aa the ciceum, which is not developed in the oarnivora to Roypar- 
tionlar extent, attains, in many of the herbivom, enormous dimciiainna, 
and it can scarcely be doubtod that this is do-tigncd for affonling some 
kind of extra assistance iii the digestive prooesa. 

liooked at now in relation to their cftecta upon the system, there aro 
MvemI points that call for consideration. 

It is awerted by L«huiann that animal food iiMreaaes tlio amount of 
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fibriiie in (he blood, and also rai&ee tbf smontit of the phosphatos and of 
till! >ailj( (f<'ii(iraliv. A diet nbotindingin&DimKl food iLp^cHn »]h> to ren- 
der thf! blood richer in rtnl corputwleo. 

Animal food, with its pr<>f)ODderaiioe of nUnigeoous m&lter, tendi to 
produce firmnMM of muwslo with an abconoc of aup«rfluous fat. Vege- 
table foo<), on the other hnnd, tends to inorease tlie dvposittun of »i. 
Measrs. Law^a and Gilbert found in their experimonu that animaU eon- 
EuminfT food coniBining an oxoossivo t^u&nnty of niiro^nouB Diatt«r 
ahowou a grvat«r dispusitton to incraaso in frame and Heah. If we direct 
our attention to the animulw around uh, it is oprn to common obsfirvation 
lo tiniioe that vegetable fc«d«rs uhuw a greater proncitc» to bvcome fat 
than animal feeders. The animals we fatten all belong to the herbivora, 
and even dog« and oats become fattier on vegeiaKle fciod — a proof that it 
is mora the iioturt; of the food than the kind of animal that makes thft 
dilTiTcnoo. Mr. Hanting found that limiting hinitupplyof rentable food 
fuablcd him lo reduce his ci>r]mlenvn, and it U uj>cin the appUcatioD ot 
this principle that the system of " llaniingism " resta. 

It appears from the experiments of Pettcnkofer and Voit that incr«a»- 
ing tbe proportion of iiilrogcnous matter in the food determines an in- 
creased absorption of oxvgen by the lung*. Nitrogenous matter it ia 
wliieh starts the changes oceurrteg in the aystera, ana the siiggMtion pre- 
sents itself that upon the amount of nitrogenous matter may to some ex- 
tent depend the application of oxrpen lo the oxidation of fatty matter. 
I'lider tliia view the aueeesa of Mr. Banting's system may be dne, not ex- 
clusively to a restriction of the principles tuat tend to produce fat, but in 
part, also, to An increased oxiditing action promoted by the large unoant 
of nitrogenous matter consumed. 

It has been obserTed that the amount of urine secreted is notably io- 
fltienceij by the nature of the food. BiechofT and Vott noticed, in tlin 
case of the do;;, that, upon giving a liberal supply of meat after tlio 
animal had boeii previaiiafy subsisting upon vegetable food, the unne was 
greatly increased in quantity. A striking example is also afforded by n 
scrie« of experiments by Mr, Savory npon rats.^ Three paireof rats that 
had been fed npon wheat wor« placed, one pair upon non-iiitrr>genDaa 
food, a sreond pair upon lean me«t, and the third pair upon mixeo food. 
The urine waa collected for the twooly-four hours upon three necHsioni, 
at iniervaU of a weeic, and eacli time the nriiie aiuioewlnd with the meat 
dii't was in Tery lai^o excess of what it had been preyiouely, and of tjiac 
derived from tbe other animals. The amount of nitrogenous matter 
passed, in accordance with what might have Ikcon expoclcd from the rt;- 
eulls that have been referred to in a previous part of this vrurk, bore a 
eorro«pnr>ding n^!ntion, and it may be that the two stand in the positiun 
of cMUse and effect. 7'he effete nitrogenons matter, in eiiraping, stay 
rnrrj with it a How of water. The extra quantity of water eliminated 
was mot by an extra qnantity of fluid consumod. 

Besides the influenee just referreil to on tbe amonnt of iirina, lh« 
lolid matter is likewise, to a marked extent, inflnenoed by tbe nature 
of tbe food. Tliere ia a well-known augomontalion in urea, etc., pro> 
duced by the ingestion of animal food, and, at the same lime, an irMreaar 
in the sulphates and phosphates. The reaction of the urine ia also mod) 
ficd. Under an animal diet !t is strongly acid, whilst a vegolablv dieE 
diaposca to alkalinity. l>uring fasting, it is true, the urine of the ber- 

■ iMoet, TDt. L, p. 41<, laM. 
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biron is acid, bat after Tood its rcselioti is alkaline. Rnmard * has di- 
Utv<l upon tbi) point, which mu^tt i>A Kgarded &§ b«ing uf ixitisidorablt^ 
importance with re(er<nc« lo llif ilior«|>eii(io cinplovtnctit of food. H« 
mentions an experiment upon himwK, in which, from pmriounl^ present- 
ing a rtronglv nuid reaction, In* uHno wft« rendered alkalina in the «our«e 
of twentv-four hours by restmiioti to a ventablo diet. In the sucking 
calf, as In the camivora, tha urine is acid, whilst it afterward atsmna* 
th« charaoCor belonging to tlie berbivora. 

Aninial food appeaua hunger mors tliorougfaly than vegetable, and 
satifllies Xongt'T. In other wortU, it ffivca, as general expcrienee will cton- 
>irm, greatvr si«v to the stomaah. It also exerts a greater slimulaling 
effect uDon the system K«ncrally. Accounts are rela^ of the stimulant 
properties of ntiimal food baring suHiccd, in cprtain instancos, as sft«r 
starvation and in thone nocustomixl only to a vegetable diet, to produce a 
Mate resembling inioxieatioo. Dr. Dundaa Thoropaoii f ciuoiosa narrative 
of the effects of a repast of meat on some native Indians, wboee cus- 
tomary farv, as is usual amongst the tribe, bad consisted only of tc^^ 
table food. " They diited most luxuriously, stuffing thomMlvos as if they 
vrere never to eat again. After an hour or two, to liiu [ibe traveller's] 
great surprise and. amusement, tbo expression of their countenances, 
their jabbering and gesticulations, showed elearly that the feast had pro* 
duced the saine effect as any intoxicating spirit or drug. The second 
treat was attended with the same result." 

Dr. Druitt, in dosnribinf; the properties of a li<]utd essence of beef,} 
which had been prepsrud acoor<iing to hb instructions, speaks of it as ex- 
erting a rapid and remarkable stimulating power over ine brsin, and in> 
iroduoed it to notice sa an auxiliary to. and partial subslitule for, brandy, 
in ail oases of gn.-At cxhaunliun or wvakimss, aitvndcd with cerebral de- 
pression or despondency. Correspondingly ttimulatin? properties have 
also been recognised as an effect of the oopioua erapluyinent of Liel>ig's 
Extracttttn t'arnis. 

The general character of an animal is related to it* food, t.iebig saysE 
it is eMeniially their food which tnskos oarnivorous animals in general 
bolder and more combative than the herbirora which are their prey. " A 
bear kept at the Anatomical .Vluseum of Giesson showed a quiet, gentle 
nature, as long as be was fed excluatvcly on bread, but a few days feed- 
ing on meat made hiro vioioua and even quite dangerous. That swine 
grow irascible by having fle«fa food given them is well known — so much 
80, indeed, that they wiQ then attack men." 

It must be eoniiderod aa a part of the plan of Nature that this relation 
ahould esiat. It need not be that the animal l»od gives origin to th« fero- 
city, but that the ferocity exists to enable the animal to obtain its food. 
In the eaMt where a blondhoiind is ronderod dangerous by being fed upon 
flcsh, and hIim> in Lirbig's citation, the result nuo<l not bo uttHbutable to 
the food otherwise than by the taste of it arousing the natural instiDOt of 
the animal. 

* PbysiolOKie Bu>^itineBtale, tone ».. p. 45D. ParKlSHL 

I SaperlfBeota) Reaearebes on ttie Kood of AnimBls. i>. 84. London, 1816. 

JTnBa.<tftlisObstMiieal8aaletr. vol liL, pL 143, IWl. 

\ UtMMt, vol. L, f. m, ItWSL 
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PROPER AMOUNT OF KOOD. 

Tbe ftmoant of food required deitcnds upon tlie existinr circuoisUn _ 
No fix«<! qimntit^ ran lie given as auited to all eases. Varintion in tX' 
urnal teioporatiirc, iha smouiiC of work [wrfonnod, an<l Individual |>eou- 
liaritics, occaatun a variation in ttie amount of inalrrial coDsunied in (be 
liodv; and in a propvrly nrtangcd diet tin; food should be a<ljust««l ac- 
c<ordiu(rly- For tbis adjusira^nl Nature has provided by ibe itistinvt or 
BeiMwtiurj wiib which we are endowtwi. Appetil«, or, in its more exalted 
cliaractrr, liuiig«r, >ppri««a ua that foml ta roquin^, and produoc* an irxe- 
sistille desire to »eck and obtain its supply. B^v atieiidin^ to ita dictates « 
knowledge ia also afTorded of the proper atnoUDl to be consumed. Wemmy 
aaorriaiii hjr obai>rvaiion ihi? precise amount by weight that U n«oesaar] 
to keep the body in a properly nourished cooilitioii, btil Nature's gaic 
\*aa in operation before weights and acnleii ivere invented. Speaking 
the natural slate, it is only where the strict margin, on iho score of voon- 
omy, as in the feeditifr of Isrpe bodies of tnen, baa to be regarded, that a 
procea* of weighing need be emp|ny<>d. 

Iti taking- appetite as a guide lu regulating tbe suppU' of food, it niL. 
not be ooofounded with a desire to gratify tbe palate. \\'hen food ia nc 
eaten too quicltlr and the diet U simple, a timely wamine is afforded by 
tlte senw of satisfaction experienced as soon as enough na« been taken; 
and not only liocs a disinelination arise, bat the stomach even refuses to 
allow this point to be far exceeded. With a varietv of food, bow^ver, 
and eepecinlly food of an agrecablo character to tbe tnkte, ttiv cose ia dif- 
ferent. Saliutcd with one artielo, the stomach in still ready for another, 
and l)>u», for the gratiiication of taste, and not the app««seme4it of appe- 
tite, men are templed to consume far more than is reqiiir«1, and also, it 
iiiuat bu aaid, often far mor« than in advantageous to health. 

Whatever the precise iiinncdiaie cause of the sensation constitutinj^ 
appetite, the source of it is a want of solid mailer in the aysiom. Now^ 
thui want will rary with the coniitimption going on, wbirh is greater undei 
expoeurt; to cold and daring the purfonnance of work than under oppo>1 
•tie conditions; and in harmonr tlierewitb it is noticeable tlist tlie api>o- 
tite is iharponod and diminished accordingly. Tho dictates thus afforded 
■bould be obeyod. They are not likely to be disruganled when the sppo- 
tite is inoreaaed, and tbey should likewise bo complied with wlten it is d !• 
niini*hcd. Concern is sometimes exporiencc^l at tho falling off of the 
appetite that occtini during tbe heat of summer in our own climate, and 
that in noticed by Kiiropaana on visiting tho tropica, and ntlcnipts aru 
aomctimi'S made to counteract it by the einiilorment of condimeuls of a 
stimuUting nature to the stomach. This, liuu-ever. it clearly an error, 
and one which is calculated to lead to baneful rrnulm, nsin othrrinsla: 
when; Nature 'a indications are set aside in faror of arlilicial deviiics. 

I'hifBt is an expression of the want of liquid in the system as hungaf 
is of that of solids. It leads Ui to adjust t)io supply to the demand aris-1 
ing from the loss that has been tiuslainod. 

Under the hrad of Principles of Diototics reference has been mada 
{t^ide p. 391 et «e^.) to the amount of food found by obsvrvalion to be 
eonaumed by various classes of persons. As already mentioned, no fixed 
amount can be given as suited to alt individuals and ccmditiona. In 
.Molon«hotl*if n.'|in-Hcnlatioii of a model diet {fide p. 2S?) the daily (]usntiiy 
of food, eilimaled in a waler-free or aubydruUb stale, amounla to about 
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S3 ounces. To ntpresonlthearaouDt of food in tlia orilinarjrktnte to wliioh 
lliia oorreapoiids, wc mutt aIIom for th« water proMtit. According to tlin 
table at p. 'i^l brvaitl cnntains 37 pur cuiiU of water, oookeil must &i por 
cent., Mid ve^tabk's tipwtird of 70 per cent. Say llie foot! ouusuwed 
1 cunUiiiiod 4& per oeiit. of water — probably a low estimato — the 'i'6 ounces 
Lof water-free matenal would correspoud to 45 onnccH of onlinary food. 
[Tor peopt« nngagfA in liboriuu* oocupatiotm, judj*itig; from Playfair's 
|:t«blM of the foot! actually consutned, tbis is evid^^ntly none loo much, and 
' in even under the amount actually consumed by many. For people, bow- 
ever, wbo lead a aodentary and in-door mode of )ife coiisidorably IvM will 
auffioe. I find from obsorvnttnn of my own diet, my hciglit boiiig- ratb«r 
ovor 5 feat 9 inclii-'S, and vrcif^lit ratlivr mora tban 10 .-ttotiL-, tlial 30 ounces 
fully uurer what I ordinarily consume, the food consisting of tlio ugual 
admixture of animal and vcf^lablo artid^g, and beinff weig'hod in the gtat« 
in wliicb It i* placed on the labln; S ounce* for brcAKfait, 6 for luocliuon, 
and 16 for dinner, give ma the outside of what I foel 1 require^ 

The middle diet at Guy's Hospital — the diet on which the majority of 
th« pstinnts aro placed — ijives a moan daily allowance of 29j ouncoa of 
solid food, apart from the liquids supplied. Taking aoltds and liquids 
tugpther, and calculating from the composition of tlio articles accoming 
to the table at p. S9I, the watcr-friTC material amounts to 10| ounces. 
The food actually tuppliod cuiitiKt* of iotinoos of moat in iha cooked 
Klate, 1 i ounoi-9 of bread, 8 ounces of potatoes, 1 otinoR of butter, { ounce 
of sugar, ^ oumre of tea, and — eav 3} oanoes (8 ounces three litnea a week 
b tba exact <iiiantity} of rioo puddinr made of rice, BU!*^r. and milk. Be- 
aidea this aolid food there is a daily allowance of linlf a pint of porter and 
2^ ounces of milk, wiih half a pint of mutton broth whi-n boilml meat is 
Ipven, which is four times a week. Experience shows ihta diet to be suffi- 
oient for bodily mainlei)anc« undora oondttion of fr»cdnm from labor, A 
uoHcltision may be drawn, as the subaisteoce on it often extend* over a 
l oonaiderable period, and aniunf^t the inmates there are tnany in an ordi- 
I nary state so far as their coDSlitutioDal condition is concerned, some local 
icumpluint, unalT'^uiing their general health, having IimI to their adminion. 
\ UfsiJes treating of thegroas amount of food, nttontion must be given 
I to thft relativs proporlion of the constituent alimentary nrinciplca. Un- 
less those are so related as to bo adjusted to the demands of the systom, 
1 more fuud in required to be taken than would olhorwiso be thu ease, and 
E waste is the rejiult. Anadeduction fromareview of the dietaries referred 
>to in a preceding part of this work (i-iW«p. 9.Qi rt m^.), the following suni- 
Imary account may bcgi*«n of the reMpeetive araouuls of ttio alimentary 
principles required. The table furuished at p. 21*1 will supply the means 
fur determining the constitution of s giTen diet in respect of alimentary 
priaoiplcs. 

The nitrogenous matter should constitute about ono-fifth of the water- 
free food, and, uoder medium conditions, from 4 to 5 ox. may be looked 
upon as tho quantity that should be supplied daily. With an inaotive 
life much less will sufBoe, vix. 3 or 3J oz. In Playfnir's subsistence-diet 
fp. St>2) the quantity ts rather under 2^ oa. Exposure to hard work leads, 
judging from observation, to the instinctiTe oonsumption of food yielding 
a (lill supjily of nitrogenous matter. In some of the collootod dietaries 
tile nitrogeaous matter amounts to from fi to 4} 02. 

It has bMn mentioned that abnut ono-lifth of the water*freed food 
kshould coniiat of nitrogenous matter, and this, in the cane of bread and 
Eneatt is afforded by an idinisturD of about one part of animal with tbrw 
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part* of Toj^ctable tnateml. Now, such »n admixture, as before gfcown 
([>. 302), in itlso ttiai wbi<;h is adjtistoc) to replace without waste tha c»r- 
bon and niirogen imssing oul ot tliu nvKtern. It wu* poiutud out ttimt if 
bread alone, or nii^at at(>iia, were ooimurovd, in order to supplr tb« re- 
qaisito <iuaiititv o( both cleuieots, a cousidorable w«at« ol viln«r one or 
tD« other woulU iu each case eusue, because in tbc artietcs of food taken 
Boparatcly thej- are not in the [>ru[i«r pioporiion lo balance l)i« Iom oc- 
curring. For example, S pounds of brcAd and { pound of lean uncooked 
be<:f contain, as noarly as [lossibl^, the amounu of carbon and nitrogen 
ruprcitcntcd u» cscnpiog from ihc body umlcr avenge circumvtunce*. 
In this aximixluro, aniouniin^ to 44 oz., thu niMt (1$ oi.) tortim, with 
onljr a slight oxceiia, a fourth of the wholej aud if we look to the com* 
potition of it, we lind that in a water-free state about onc-fiftb consisls 
of nitro^rciious tnntter. The follovin^ representaituii of the amounta of 
the Blimenlary principles contained in it, calculalud fiuin the table far* 
Dished at p. 291, will be seen to bear out Iliis statemeDt. 




Nitrogeneoa matter, 

Fat, 

OarbohrclnttM, . 
Mineral matter, . . 
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tt may bo noticed, further, that tho composition of tliriM) S pounds of 
bread and | pound of meat agreea pretty clfnely witli that of the model 
diet of Woleat'hott (p. 287), framed upon grounds of quite a dilT^rernt na- 
ture. Tbc whole difference of any account is in ilie respective amounts 
of fot« am] carbohydrates; but wliai is dt^lii-ient in the one is balanced 
by a tnirptu.t in tKu other, and, in an alimentary ]ioiut of view, tfae two 
arc capable, to a certain estont, of rcplaeinfj oapli other. 

Fat appears to influenee favorably tb« awiimilalifiM of the other prin- 
eipIoN, and to br intimately eonoemed !n ti»atie furmalion and nutrition, 
besides contributing to force produciioo; and it ia believed that u defi- 
ciency of it in the food is sometimes t ho source of (he development of 
the scrofulous and strumous stAtcs. Titc supply, it may be ccmsidere^^ 
ought not to be less, even with inactivity, than ono ounce daily, and tbe 
composition of dietJtries usually shows oonsidcrnbly more. About 2f oz. 
Rppcars to form the average amount in the divts of various workini^ 
clastes. 

Tbe carfcohydratea may bo looked npon as forming a supplementary 
group of principlrs. They liave no exiaienoo in an animal diet, and in » 
mixed diet should bo in such quantity as to fill up what is defective for 
force- product ion — heat and mechanical work — in the «th«ir principlea. 
Looking at tbo various dietaries of mixed food to vrliirh the attention of 
the reader ha« bc^n alreadv directed, and leaving oat of eonBidcmtion 
the lowest or suboistence diet, the supply of <^arb.ihydrntca is »coii to 
nncre in amount from between 14 and 15 to 22 ot. ix^r diem. 

Tbe amount of mineral matter required may be aetduwn at from | oc 
to 1 ox. daily. 
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AT'st^r is n«ed*d bciroti<l that eontAm«d in onr fotxL It may bo 
reokoDctl tfaal wa rentira from ibout li to 35 oz. ot fluid ioto tbe eysuia 
mixed wilh the solid food that is oonaumed; and besides ihie, it is advis- 
able that about €l> Co 70 oz., or even in sotan cm«s mom, ahould be takon. 
The avura)^ Amount of uriri« patiiutil daily maj bn aaid to k« about dO 
ox., and there is a oonaiderable loaa of fluid from (he skill and ilie lungSL 
To meet these souroc» ot elimination, coin prn Mat ion niUHi be ejected by 
a correspond in;; iii^esiiou, and, as \ong as the fluid taken is devoid of 
notions propurticK, a free supply must be r«f{arded as beiieheial, fonn> 
ing, as it does, & moans of carrying oS iinpiiricics from tlio system. Per- 
haps the benefit derivable from a course of wBti.-i-lTi.-atini'nl is oftnn, in Ji 
^roat moasiirc, diic to thU cauMt. 1 am strungply iiidinvd to think so. 

Having sp'jkeii of (he proper amoiiiit of foiMl, lot mo next direct at- 
tention to the eftents produced by a dniiciency and excess iu its supply. 
I inay commonoo by saying that there is far murv evil to bo oncountorod 
attributablo to too much fund being Inkcn than to too little. It ia only 
in exoeptional cates that tba Utter kind is met with; whilst the amount 
of disorder, diseaso, and likairiso oven curtailcnent of life, attributable to 
excess it] eating and drinking' is iraineniurMbly great. Whore the lii'ing 
is plain and aimjilu, and the dictates of Nature are followed, there u no 
need for wejgltis and scales; but how many are thoro who would not bo 
in an tniinicely better stata if ihoy lived upon a vei^^ht'd and measured 
allonranoo of foo<l and drinkt Saok!n}{ for what is plvaaurablo imtvnd ot 
natural, the promptings ot instinot ara orerruled, and it is tbe inolinatioii 
instead of appetite that rejECuUtes what is oonsumcd. Were it not for 
the tnmptatioii to exoeod, iitducod by the roGncments of tho culinary art, 
the physicinit's aid wouUl be much more rarely required. 

Araangat the effeois arising from excess in feeding may bo mentioned 
an oppressed stomach, doraa^d digestion, a loadod tongue, vitiated 
saMTOtions, with disordored acciuii of ttie bowels, a gorgiwl lirer, olwsity, 
pluthora and it* eotisequonoes, a sluggish brain and troubled sleL*|>, aur- 
charged urino, loading to deposits, perverted nutrition from tbe preter- 
natural aocuinulation of products of disintegration in tfa? system, and, as 
a eoncotnitnnt, guutv and rliL-uinatie alTnutions. Such, and others too, 
are the ilU arising from over-feeding. I'ixoasa in animal food is worse 
than excess in vegetable food, especially when combined vith sedentary 
babtta. It istrue, ve^lablo food especially loads to tbo production of obe- 
sity, and eliis mar amuunl to such as to constitute asariouievil. but, bving 
less charged with nitro;{«nous matter, there is leas of the nitrogenous pro* 
ducts of distntegratiun for i?limination — prmlucis which unless oxidised and 
inetaiilorphos«d to a full extent by fnro exercise, and so placed in a favor- 
able position for discharge, are apt to aocumulato in the system, and 
thenc* impair tho perforounce of the functional ojHtratloiift of life. Some 
of the phonomons of gout, for example, nro dne to this defective meta- 
■DOruhosia and retention of nitrogenous products within the system. 

Tho effects of privation and inauHicifncy of food conaiitute the well- 
known phenomena comprised under tho tonne inanition and starvation. 
As we can hure no manifestation of vital propi^rtien nithuut chnmical 
change, a oousumplion of material must be constantly going on, and, UD* 
lose a supply equal to the loea is provided, a progvressiTe wastiiiu; of the 
body ana failure of its poworv must ensue. I'lieso, therefore, form tbe 
neoensry aoMcomiianta of starvation, and it is only a question of lime for 
the exhaustion of material to prooaed to a point sDlBoient to render the 
ooutinuanco of life impoasiblo. 
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From the elnboriU series of experiments performed by Chocsnt,* it 
hks l>e«n shown that tlio immediato c«uB« of doaih from starvation ia « 
deoliiic of tho animsl temperature, lie found dunng tfa* first portion of 
the puriod « grnclual, but not verjr uxteusive, fall. Then it ditiiinished 
more rapidly, and when it reached ab«ut 'i'J" or 30° (Kahr.) below the 
normal point tbu animul died. A siat« of torpor precodod death, aud it 
WK» noticed b}' Cbonnnt that when this ata^o wa* reached a r<^toratioD of 
coMoiouaii«!>s and tnuMiibir [>uvr«r ouuld be effected by exposing the sub- 
jeat of experiment to artificial warmth, and thereby raisinff iu tcmpem- 
turo, Some of bis animaU wore thu* r«scucd from tmpnniling death, and 
afterward completely restored by stipplying them with food. In fact, llie 
operations of life can only bo carried on — that ia, in the case of oursclvaa 
and other warm-blooded animals — witbin a certain rang;a of leinperaturv, 
and it from any cause, either extemiJ or internal, this range is passed, no 
matti^r wbctiior on the side of exc«as or defioienoy, death Is the inevitable 
iMuaequenoe. 

The usual lenffth of time that life oontinues under complete abstinenes 
from food and drinlc may bo put down at from eight to ton days. Longer 
perimls, however, in exceptional inatancea, have been noticed, and the 
durntton, indeed, is liable to b« influenced by the surrounding eircuia- 
itances, such as the amount of avoilnblo material accumulat<^ in the sy»- 
tem at the commenceiiK^it of starvation, llie surrounding temperature, and 
tbo state of the atmosphere as reaards the amount of moisture preamit. 

It will be readily uiidorstood that, other circumstances being e<{ual, the 
rrester the amount of combiistibl* material to draw upon, the lon^r will 
die capacity exixt for maintuining the licat of the body, and with it life. 
An iiiHinictive instance bearing upon this point is afforded by the fat piff 
referred to at p. oH. In CbDssat*s exporimonlB the animals provided with 
most fat lived the lon^;«3t, aiid it was, ntorcover, found that thny lived 
until the fat was nearly exbatiated. It oeeraed, indeed, as tliotigh tba 
approach of death was ooineident vrith the consumption of nearly all th« 
disposable combustible material. The animals lost, on an avora|^, about 
40 per cent, in weight — in oilier wonls, about two-fifths of their onKiual 
weijpht disappearing — before the occurrence of death. In the case of the 
UA of Uie body, taken alone, the loss amounted to upward of 90 per c«at. 
The waste of this material, it was found, far exceeded that of any otber. 

As regards tbo surroundirig temperature, it is a well-known fnot that 
exposure to cold in conjunction with starvation very much accelerates 
death. 

The presence of moimuro in ttin atmosphi-ro to some extent favors the 

firolonffalion of life, and evidently by diminishing the exhaUtion of wat«r 
rom the body. Persons, for instance, have boen excavated alive after 
eonfinoment in a mine, or have continued nlivc whilst placed under such- 
like oircumstances, for periods considerably longer than the usual time. 

In the ahsenoe of both food and drink, the distress from thirst ta far 
greater than that from hunger. With access to water and a very small 
supply of food, liTo may b« prolonged for an sxtentivo period. 

The Welsh fasting girl, about whom so much excitement prevailed io 
18419, hred i^xaotly eight days from the time that she was placed under 
■yatemstio inspection. Tlie supply of food under which, it may be as- 
sumed, she had for samo titne previously aubsistod had, doubtless, been 
very irregular and scanty, but then sho lay in bed and passed her time in 
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a perfectly quiescent state — oooditioDS that would diminish, to the fullest 
exlftiit, liifi Wttdto or conautnption of tnat«rial. Tb« deocptioa W4S so suc- 
cessfully carried out, and it was bo stuutly aCBrraed b^ tliu pannts uf tbc 
girl that sliu luid existed for many ureeka without touching- food, that 
many believed it aa a fact, «iid »hc was dttily visited hy niiuibcrs of per- 
Rons from fax a.ud near. So muofa woud«r aud cxoituuKiit did Ui« oasa 
ercat«. that it was ultimately arranged to plaoe tb« f;irl uuder auoh aupor- 
viaion as would securo that no access to food oxiatod. The problem, in 
reality, that waa tJius aysteaiatioally axrarlgc^d to sol w •nta taotauiouut to 
whothor a fir« eauM oontinno to burn without boine r«pIeoUhcd with fuoL 
The watohFnf^ oommenoed at 4 p.m. on Tfaursdiiy, Dcc«inber ibe 9th, and 
tha girl died at 3 r.u. oii Friday, the 17tb. She was cheerful, and noth- 
ing exlraordiiiary prvsented itstilf during the first part of the period. As 
timo advanced, it was found that she could not bo kept wann. She then 
mdIc into a state of torpor from which she could not be roused. TJits oo- 
aurred only a abort time before death. 

The moat prominent symploma of starrntion, saya Dr. Carpenter,' as 
they have been noted in the human sukjeot, are as follows: In the (irat 
P>luc<«, kcvcni pain in the epigastrium, wbich i« roliCTed on preaiuro; this 
■ubsiiea aftifr a day or two, but is suooeeded by a feeling of weakness 
and sinking in the same region; and an inoatiable thirst supervenes, wliiob, 
if water be withhold, thenceforth becomes the moet distrcasing symptom. 
The countenance htuiomeg palo and oadaveruus; tbe eyvs acquire apera- 
liar wild and glistening staro; a genrral omaciatiou soon innnifesta itaelf. 
The body then exhales a peculiar fotor, and the skin is covered with a 
brownish, dirty-looking, and ofFcnsive secretion. The bodily Btrengtli rap- 
idly decline*; tho suftoror totters in walking; his voice bcoomes wcaa, 
and he is incapable of the least exertion. The mental imnrem exhibit a 
similar prostration; at Gnt there is usually a atnte of stupidity, which 

f^mdnally incrca*«« to imbocility, so that it is difficult to Liiduco ibc tuf- 
erer to make any effort for his own benofu; and on this a *Ut« nf mani* 
acal delirium frv(|ue»tly supurvoiiua. IJfo terminates, either calmly, by 
gradually increasing torpidity, or as occauonally happens, suddonly, in a 
oonvuUivo paroxysm. 

In many respects the offccia on the brain bare a oloae resemblance to 
tboae produced by exposure to cold. In consequence of the torpor of the 
brain and intellectual faeulttes, it is often difficult to obtain from the suf- 
ferer information regarding his state. Itistoad ot showing any anxiciy 
to communicate the particulars about bimaelf, or to relate the priva- 
tions be bos undergone, ho generally shows an unwilliogoeas to be ques- 
tioned, lies in a liatieaa or lethargic state, taking but little notioo of what 
is going <iu, and soGming desirouu only of nut tji'ing disturbed. It is ot 
tho deepest importance that such symptutna nhould be reoogniied by the 
medical practitioner in tlieir pro|>er light, and that they should uut bo 
tnisiaki'in for the effects of nar<!Otiam produced by drinking. 

Sudden transitions are slwars prcjudininl, and wburo abstinence baa 
prevailed for Home days the reiuni to a suppiv of food should be pnuy 
ti«<>d with caution. At fir»t the supply shoulJ be very limited, and then 
gradually inoreaaod. There is reason to believe tliat death, which might 
otherwiae hav* been avertod, has been, in some instances, occasioned by 
the too free ingeotion of food and fluid when suooor has been obtained. 
The syaten should have time to aocomniodato ilaelt to tho new ooiidttion. 

* Pltad|itaa ot Unmaa Pbjmdogj, 4Ui ed., p. 8Mb 
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No msttftr whether a cbftoge be from the ii«tural to I be qnnaturm] or J 
from ihe utiiiutui&l to tliu tiaiur&l Uatc, it UalwBfsa sudden obaiige tlut 
is espeoiallj lUHicult to b« borne. 



TIMES OP EATIKO. 



Next to the qualitv and <]uant!(r of food, attention must bo ^v«q 
to %hv mods of lakitigil. rhut the food sbuuld bo taken with re^ulariry, 
and at proper periods U almost as naoessarv' for the maiiilciiance of health 
and a vigorous stale of tli4 energies aa that it tihould bo of a proper na- 
ture and ill proper quantity. Frcqaoiitly recurring instances pr«sviit 
thotDMlvei to the meaioal praetitionor of evils urinin^ from the ouri-ob- 
servauoe of the prooepta that should be followed in rufcnsuue to this 
point. 

Wo )<How that a certain amount of food m require*] to be consamed 
daily in order that the body may be properly maiatainod. DiiKsrdin^ for 
the iDonxiiit the pnoticoa of itiankiiKl, Itil tin look at tbo evidenot! that can 
bo adduced to enable tifr to arrive at a rational deLermiiiatioo of the luan- 
ocr in whiuh it ia best that our food nhould bo taken. 

Carnivoroufl animultt npj^tar lo thrivo best upon fooil taken at Ion;(r in- 
tervals, tb is thu uiiatutii lu zoological ineiiageriea to feed the wild ani- 
mals onco a day only, ond it is stated that they have been found, by 
ohacrrttion. to do bettor when fed in tliis way than upontho same allow* 
autie of food f^veti to them twice daily, Now, if we look to the habita 
of these animals, wa notice that their mode of existence entaila the occur* 
ronco of more or less protracted intervsU between the times of feeding 
Their supply ia precarious and irrej^Iar, haciDf; to be captured a* iha 
opportunity proitonts itsiilf, liy the exercise of stealth and i^unnin;;. The 
food obtained is vorac!ou§ly devoured to repletion, and then, from the 
boavy tax imposed upon the powers by the loadrd state of the atotnach, 
the animal romaiiis for some time in a sluggish or ioaotive and drowsy 
oooditioii. 

Such is the result where lonj; intervals clapae between the periods of 
donsumption of fotxl. From the nature of the circumstances, it ia a mat- 
ter of titfcussity with these animals that this should be llieir laode of 
feeding. There are those amunRst mankind, however, who have bsvu 
satiNfi»d with ono tneal a day. Kut is it in conformity with our nature 
that our food should bo taken in ibis way t lu proportiou U> the Icuf^tb ol 
the interval, bo must be the amount of food consumed at one time, and in 
proportion to this so will be the degree and duration of the iii>ptitudo 
for the pcrfonnaace of any bodily or mental work. The feaft uf tlio 
glnttoo phuxs him for awhile in toe poaitiou of the brote, that is by na- 
ture eompelled to fill his stomach to repletion when the opportunity oo- ' 
curs. The monks of the ni»nast(<ry of r<a Tnippi-, near Nantes, says Dr. 
Coniho, make it a part of their rclij^ion to cat only once a day. While 
travelUii|{ u|>on a French dilif^encv journey, Dr. Combe was thrown in 
contact for three days with one of the ordix, and was aurprised at the 
store of food oonsnmitd at each daily niaal — a niom appearing "sufficient 
to last a week instead of a day." But, as in the case of tho boa conslHo- 
tor, under similar cirvumstanoes, remarks Dr. Cornbe, "a deep lothar^ 
immodiatoly succeeded, and it was not (ill four or fire hours aftvrwsrd 
tliat his almoat a]>ople6tt« fcatuna bccaaio again aoimatud and cxprca- 
live.'* 
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Now, looking to our relation to the sujiply of food, which involves Ik> 
n«cetftit^ for ptotr^ctcd int«rrala between iliu linMN of imtin^, «nil to the 
fuit that our inmilHl capacity conttlluliw ouroliaracc«ri»iic attribute, and 
that tbU in uototilj blunted after reflation of the stooiacb to tbo oxtcnt 
incurred where only one meal a day is taken, ws have pliyaiolo^ioal 
grounds for dismis$iD£ from coosideratiou suefa a mode of life as uiiuuited 
to our position. 

With tbo vegL'tubIc feeders, we pitsa to an illusiratioo of the other 
oitremo. Thv*u »niiiialB, constantly within roach of their food as thay 
are, puM a coueidcrablo portion of ttivirtime !n feodinj;. Wu do not liiid 
that tfaey gorfia themMlvos at a re)>ut «» as to become placed in tho uine 
inactive condition aa thu aarnivciruuii animal, but thai I Jiey, instead, l«ia- 
urely and frequenlly ]>ariake of the food within iheir reach. 

Is this, it mar next hu asked, the mode of takiu); food that is adapted 
for mankind? To conauino whiit iaoaten in siiinll <jaaiitilicaaiid at fre- 
quently repeated Interval* would, doubilfss, Borvc our purpOM so far as 
alimentation ia ooncerncd, but experience shows that it is not neeessary, 
and much of our iiBcfulness would bo loat by the time doFoted to the ootw 
sumption of food. Indued, as we are desigiiod by Nature for a mixed 
diat, HO it may bo ounaidrn^d that the moxt appropriate mmie of Inking 
food is sotuething between that adopted by the animal and the vege- 
table fooilor; and this happens to aoaord witit the geiK'ral practice of tho 
inajonly of nations. Tho prevailing euelom — and, doubtless, this haa 
arisen from iiutini^it and from what has buoii found by oxperimioe to be 
beat suited to our rf^quirenienls — is for three mcais of a substaolial naturs 
to be taken during tho day, at interTaU of about fivo or sis hours' dora- 
tioa. Observation has shown that an ordinary moal is digested and has 
passed on from the atomuch in about four hours' tiino, and thus, aooord- 
mg to the preecpt laid down, the stomach is allowed to remain for a short 
(teriod in a state of quiescence boforo it is filled with food a^in. 

It is important that wo ahould hreak our taal, or, na the tvrm goes, 
" breakfast," without much delay after risiDji:, The length of time that 
has elapsed since the' last meal of the previous day leads to a demand for 
food for tho ordinary purpose* of life. Tho system, moreover, at a period 
of fasting — aseitperienoehaa but too plainly, and it may he said, on some 
oeoasions, painTully testified — is more prone to be perniciously indaenoed 
by infoction, miiiKmata, exposure to cold, and olh<^r murbid coudiiionSf 
and less adapted for HUMt&tninj; fatigue than at any oihi^r time. In an/ 
ease, therefore, where exposure to inlluences of thi.i kind has to be under- 
giiua, it becomMof the deepest importance that food should be previously 
taken. 

The siiie of the meal should t>o regulated by oollateral circumstanoeeu 
If food has bocD taken late in tho previous ovcnin;;, the appetite is not 
great for food in the morning. Where considerable exertion has to bo 
afterward sustained^ a substantial inual may he looked u]>on as advis- 
able. Otherwise, however, a light meal will be found most conducive to 
health and activity. A. maid of honor, it is stated, in the court of Kliu> 
belh, breakfasted upon bnef and drank a!e after it. Such may be com- 
patible with plenty of outdoor exercine to carry oS the meal, but not so 
with the in-door life which ia led by so many ol the proaont generation. 

Suppminif breakfast to be taken at 8 or 9 A.]c., the iirxl rneal, no 
mAtler by w)iat name it is called, Khonid follow about I or 2. A fairly 
substantial nit-al slioidd he taki'n at this lime, and it does not signify 
whether it goes under the name of lunobcoa or dinner. Some dine in tbo 
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mt<l<ll« of tlift dar, aim) tn&lce tliia their heftviont repatrf. To many, how- 
ever, it is iucunveniuiit to give uji the «tiKiunt of time that is uttuaUy de- 
vot«d to the principal loeml of the da.y at such \ poriod, siid, moreover, 
tbo more or less mnAod disposition to iRkotivity tliitt followit & heavr meal 
may iiilurfcn; with the •ubsoqucni oagogcmviits. Under these oircum- 
ttauoefi, the less ceremonious und lighiorrupaKt, dp^tf^ated luncheon, will 
b«st fall in witli the daily arm iigoiu cuts, 'flic digniHrr A la fotitvheUe 
in Pnuico represents our tunchcou, but is u&ually more sub)<(aniial and 
takAti ruthcr cftrlier, the amount of food that has been eonsuiucd pre- 
viously having buuii but slij^ht. 

The error i& often made of omiilinc to take food in the middle of the 
day, cr of only taking biscuit or aomenitng of vqiinl innif^nilicance. Thore 
are oiaoy huaiticsa ar professional men who, after leaving home for their 
offlee or nhambent iti the moniitiir-, do not Usle food, or, if they do, take 
only a minute (|uantity, uolil they return in the cv»ninj^. Activctly ea- 
BBged all day, the system becomes exhausted, and they arrive home io a 
thoroughly jaded or worn-out condition. They sxpeet that their dinner 
U to revive them. It may do so far a while, but it is only a question of 
tiitte how lon^ thiii system can be carried on before evil conaequcnces 
arise. They begin Lo foel heavy, drowsy, and uucum fort able after din- 
ner, and no wonder from tho amount of food that it has been neceesarjr 
lo introdueo at one time into the atomaeh lu supph' the requisite mate- 
rial (or meeting tb« wants of thu syBium, and aln) fmiu t\\v exliauntion of 
power produced by the work performed and ihe lone sbatincnce from 
food. Vij^ir iii required for digestion equally as much ss for musoular 
or any other sntiun, and it ia not to bu cxptsiti^d that it can pro|i«rly pro- 
c«e<) under the atate that has been described. Added to these indica- 
tions that the dif^eative power is not equal lo the amount of work thrown 
upon It, oviderioes of disordered action bci^in to eIiow thnmtielvcs. TIm 
sufferer becomes dysprptio, and Ihe heart and brain may sympathize with 
the dcmnffcincnt. The physjoian is frequently enoountering instances of 
the description 1 have depiotod; and wnen udvico is ^vcn titat food in 
proper quantity should he consumed in the middle of the day. the usual 
answer rnel with ia that if a luiiclieun were taken it woidJ have the cffeot 
of reudf rill); the pemon unlit for his cmploymoDt afterward. It is a ««n4 
gtuttton, however, that the interval should b« bnilcen by a ri>|>ast '•"'•"TTHj 
an early brcakfuil and a Into dinner, and nu inL-dii-ul lri'atnii.-iit will suSe^l 
to afford reliof unless attention is given to this point. When once tbtj 
alteration has been made and persevered in a short time, as much rclut^l 
lance will be felt in omictinff the luncheon upon anv single oci-aston as 
was exp<?riunc4Ml in taking it to begin with. Often, in cases where indi- 
getttion fortna the chitf ooinplaint, will it he found to have arisen from 
some unwitting breach of the principles of dietetics, and thence it fre- 
quently hapnena that instruction on the dielotie preoftpts requiring to be 
obeyed for tlie maintenaooo of health will be all that is needod to set 
matters right. 

When tho middle of the day is allotted to dinner, the evening moat ia 
designated supper, aud as this ia not usually taken till mi udvaored boor 
of the evening au intermediate light repast ia generally introduced under 
the name of tea. A heavy suppor, especially if Iskon only a short time 
before going to bod, in unquei^lionahly bad. During sleep (here is a di> 
minithed nctivitv of all the bodily functions, and the oonililion is not fa- 
vornhh' fnr the due perfcnnano) of digestion. He who retires to rf^st with 
a full stomach is fortunate if be eaoape pataiug a reatkas night, bciti^ 
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troubled with drenms, &nd Haiii^ iu |Iie> morning with a foul moutli. Tli« 
Rupp«r, w lioD supper lit h II is iskeii, should Lc, ma (sr m« pructioablet made 
ta approach to tltu early port of tho ovonttig — that is, suppoiiiiig tlie u&iul 
hour (or retiring to n^tc W o)>9erv«<]; utiO wlioro the ongagvtnont* of lifw 
reiid«r suoli a counw iuouiiveaisut, tbu meal shuuld bs light uid a Heavier 
lea oonaumed. 

The best an-angcineRt (or health ia tliat tlie ibirU BubstsDtial meal 
should be tnlci>n about six or seven in the eveuiiig — in other \forilg, that 
bnralcfaat, luiicliooii, and dinner should form tlto order obsDrmd. The 
opixwtiinity ii thus giTca for digi-niiuii to havu approached completion 
before the nivht's sl«cp is b«gun. In fashionable society it is now oooi- 
nwn to lind ino dinner postponed till a later hour, bringing it, in fact, 
naarly to tlm old-fishionod period for supper. If the time of retiring to 
rest is praponionally late, as is usually t&o cax«, there is nothing scri- 
oualy DDJcctioQHble m the ooumo adopted, but if early, the roroark ap- 
plies with etpial force that has been made tiiulor the head of supper. A 
dinner at eit^ht ur hrilf -piisl eight, hownvnr, oalU for an interinedtat« light 
repast, under the form of ten, to bnrak the length of interval that would 
otuerwisp occur. But, besides being cuatotnsry und(>r these oircum- 
slanncH for ten to be taken about fi<re, fashion hna led to its being also 
taken when the diniver hour is earlier, and against a aimple oitp of tea at 
this time nocliuig can be said, (t scrrca to refreah, although it oaiinot 
be considered as needed. Temptation, howcTor, is also offered to partaku 
of food, and when this ie done to any extent, it must be looked upon as 
pemioioua, by impairing the appetite for one of the principal meals. 

After a late dinner, and with the observance of oidinary houni, no far- 
ther foAd ia require>d. The tea, therefore, which ia generally taken after- 
ward, should be confined to liquid, and a cup of wann tea, ooflee, or 
cocoa, has the effect of arousing the energies, and apparently also of 
favorably influencing dlgeetion. 

The vrror of going to bed upon a full stomach haa been alluded to. 
It is also eutially un«dvi«able that the stomach sliould be in • porfeMljr 
empty coniiilion. Fasting exoitea reatlessnesa and watchful nese, aad 
taauy a person baa ocedlosaly passed sloopless hours through retiring to 
rest after loo lonj; an interval sim^i the last meal. Tho literary iivan, for 
example, who carries Ms labors far into tho night, goc» to bod "ilh an 
empty stomach and linds that bo cannot sleep. I^t a tittle food, haw- 
orer, be taken, and it will bo found to exert a tranqiuUiung and oomfort- 
ing effect, and so will dispose to sleep. 

I bare been speaking of tlie meals adapted fur a state of health. 
Three substantial rooals — morning, mid-dsy, and evening— should be 
taken, and, unless the interval between one or tho other be oonttiderably 
prolonged, no intemediate repast of solid food is required. Indeed, it is 
not bnnefirial for a pnrton to be constantly catiiiu: through tho day. 
Some are in the habit ot taking food at odd tim<;> between the meals, but 
auoh a practice is not to be upheld. Eating should be eonlined to the meals, 
otherwise a onnstant state of ronletion ia kept up, and the stomach ha* no 
opportunity of resting. In siekne**, it is true, advantage is gained by 
the frequent administration of food, but then only a small quantity at a 
tin»e can be takon. Tho stomach will not bear, or tho invalid cannot 
take, more than a very limttiKl amount at once; and to compcnsnto for this, 
and enable a sufficiency to be ingested, more frequent adniiiii.it rat ion is 
rvquircd. In proportion to tho limited amount that can betaken at a 
time, to, it may be said, should be th« (rsqaenoy of admitustratioo. 
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Infitnt* and youoif cl)ildr«n require fooj luor* frequently than gruwn- 
up pentoiis. Ttiuy ilUp(i»w of wluii is uikcii more mitidlv, «ii<l du uut 
bear Cutting welL Li»s lengthy irnvrvnl* Hliuulii ihiTi^tjm lie ulluwe«l lo 
olaiMpbotwaol) llio periods uf euliug. Tliu b«at arraii^nieot of meals 
for oUildreu tbut are k liulo older is — brvskfut, dimiL-r, lott, aud ftii|*j>cr: 
[he supper oonsiatinfi; of li^ht but iiutritiuux fond. A late dinner is lo l>o 
strongly condwmtieii. Tliena sre lUHny cliildreii wLum: dcticntc liealih 
uud fvcblu coiistilutiuiL is onin^ to ihc error of tbcir pftreiits in rtiskiutf 
them juin in a liitt; dinner. Jtuttoftil of dininff, say at iieveii or after, it 
vTouId be better for tbem to bo guitig to bnd, and tlic evils of f^oiag to 
bed upon a heavy meal have already b(t«n Adv«rt«il tu. 

In coiiiiootiuu witii tliese n.-itiurk« upon the tinie^of taking food, I 
may rtfcr to tliu folluwin^ collateral )>oiiita. 

A lioartv iiiosi should tiuillior imrui-diately follow nor prcovde violent 
exeroine. In «ach case tba siumncli is n-nd<-T«d uiifit for tliv vigorous 
discharge of Its office. 

A b«arty dinner taken in ilia Averting after an annsual day's exertion 
U Ror« to be foiIon-e<l by more or loss itidigtrslion, and, it may be, vo>nit> 
iiiff. SporUin«ii and |^>»d<>8tnaiis are acquaintnd by experience with this 
fact. Tin! (It<[irciini(>ii <jf goniTui bodily (jowt^r occasioned by the f&ti^uo 
endured is incuinpatiblo witb the possession of full Qiturgy W the stomach, 
liy a littlo rvpotie, however, tinia is given fur tbc produclioQ of frvsh 
power to raiM! tliu systntn from its previous state of i-xbaustion, and rcn* 
an the stomach uqniil to the easy <li(!^8tton oT a moderate meal. 

Tho senaatioii experieno&d on underiakinf; any violfint bodily exer- 
tion imtncdiat^ly after a hearty meal is GufHci'-iit to sliow thst ine taxk 
imposed ia greater th»n the Hyxtem is adapted for. With a loaded 
stomach, the fullest amount of cKcx^y that oan be pivcn is rvquircd to 
enable it to ect through its work. Vi'o notice, indeed, undi-r such c!r- 
curnstnnoea, iVial the vtitir^us ar« so concvutratcd upon Vfhal the stumach 
is doing that an indisiiOMitioii, and even incnpacitv, for vi^^roiis and sus- 
tained mcDtal or bodily cxorlion is induced. Whilst after a lifrht meal, 
tiiuscular or mvnul work can with ease and comfort be performed, Hft«r 
a heavy meal an effurt to accom]>linh it mo diverts from ilic Momiicb tho 
ener]B:y required of It as to occasion manifest si^iia of incapacity for ilio 
function to be dischar^jed. The process of digestion fails to bo carritnl 
on as it uu^t to be. Th« food rcmainH lunger ibna il should wilbiu tho 
Stomach, and ullinintcly. it may he, in rejected by vomiting. 

If sharp exercise after a hearty meal is to he afoidr^d, is it desirable, it 
may be oskiid, tu encoursgo the inclination for repose, and allow indul- 
gence in itii^ia.* A short and light uap after dinner vrillnol l>e sufficient 
to do any harm, but if the nap is permitted to pass into a profound and 
a prolonged deep, unquestionably a retarding inftueuue is exe«!i»i»d upon 
dtirestion, and a prejudicial inlluonce u\vw the stomach. However agree- 
abla, therefore, it ntay be to gratify the desire for a nap, if there is 
dssgor of its passing iolo a lengthy and heavy sleep, it is well to haro 
neouno to some light moatal or bo<lily omployiapnt, wlieiher uiid«r the 
shape of oue of the various gatnt-s of amuaemeffl, ss billinrdu, bagateUe^ 
c&ros, chess, etc, or otherwise lo obviate its occurrence. Hut, with a 
natural stato of things, there ought to bo no strong di>siro for sleep after 
a me«L If there be such, it may bo ooncludvd that some fault exisu^ ~ 
eJlher the ineal has been excessive, in eonsequence of yioMing lo tba 
a^tifii:nli(>n of tiio palate, or of eating larg'>ly to mak<; up for s loo pro* 
£>ngcd fast, or else the dtgi»ttvo power is below tku healthy staudanL 
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A clie«rful sUlo of mind ia coaduoive lo tho eiiay di|f«stion of » meU. 
Tho ititluMiee exerted by states of ihe miiid upou the appeliie and di^-s- 
tiuii, as wall u tho nutriiion of ibu body generally, is a tiiikiior of cuin* 
11)011 obaorvatiuii. A pursoii receiving ■ piucf of unvti:l<M>int; in ii^Uigviioe 
juat b<»fore tlto commoticfiiiic-nt uf a rf}»at ituiy b« utuil>lA to «at a tnoalb- 
ful, no mnttcr vr hat might have bevii tliu a[']>eti(s pf«viuu»ly. llt-ury VIII. 
frowiiiiitf u{ion Wolsey, and hauding liitn jupen notifying liis di^race, 
ia mada by S)iakoap«arQ to aaj- — 




-'* lt«ad o'«r (hta i 



And af Ur tbia ; and ttioa (« brc*UMl vM 
^f^at aj^Mtile you haTO." 

" Eitperience," aaya Dr. Comhe,* "must hare tauj^Iit every on« with 
_ kt zest we ait down to enjoy the pleasures of the tabla, and how largely 
va iiiciino to cat. wIipd iKe mincl ts froo, unburdono<t, and joyou*, com- 
pared witli tho little attuntion vre bestow on our niuals whi.'ii vre are orer- 
whelmcd with aoxiety, or have tho whole enerffies of ii>e miiidcon<>Gntrated 
on soma important scheme." "Laugiiter," also says Htifeiani), of lli^rtin,! 
" U orie of the greatest helps to digestion with which I am acquainted; 
and tho custom pr«7Al6iit among our for«fath«rs, of oxciling it at table 
byjeateraand buffooits, was fuuiidodon true raedioal priociplea. In a word, 
enuflavor to have cheerful aiid merrv compAnions at your itieals; what 
riourtshmnnt ono rocoivcs amidst mirth and jollity will certainly produoo 
good aad li{[lit blood." 



CULINART PREPARATION OF FOOD. 

8vTW«I important purposes are fulfilled by the prooeaa of oooklng. 
By it our foud is niiidcreu more ploastng to tho eye, agreeable to the 
palate, and digc^atibte by tho stomach. We all know, for osample, tho 
influence exerted by the appearance prescntc'd by food — bow, if jileasiiijf 
to tho eye, it; bocumca tomptinff to the palate, and, if revolting to the 
sight, tho stomach may turn against it. Again, food which is sarory— 
and cooking has the effect of developing flavor — excites the inclination in 
B manner peculiar to itself. Lastly, by the alterations it inducesof a phy* 
Mcal and chomical nature, cooking r«n(I<:irs our food more easy of du^es- 
tioii, and may remove an obnoxious property by killiug parasites or their 
germs, where such exist. 

Cooking losseos cohesion and alters the texture in such a manner as 
to render a subsunoo mora easy of tnastioatioD nod subsequent reduction 
to a lluid slate by the Momao)). 

The effect upon meat is to coagulate albumen and coloring maiter; to 
solidify fibrinc, and gelatiniie tendinous, Ebrous, and conneutivc tissues. 
A pieoe of meat, for instance, whiah before cooking is tough, ii^naeioua, 
and stringy, so as to be liuuscvptible of ]>roper msHticution, has finnnesa 
ur solidity given to the muaculnr fibres, whilst the connective tissue is 
tranafurmcd intoasoft gelatinous material. The connective ttsiuo being 
softened, the niusoular fibres aru loo>cnc<l. Thus, the whole substance 
becomes less coherent, and is easily broken down by the application of 
pressure. It is thereby more digestible, for the digestibility of meal may 



* Ph]r«olog7 of Digentlon. 2d ed., p. 800. Bdinlmnrli, 1838. 

f Alt of Pielongtug Iliuaan Lif«, Bngliiih ed., p. Mt3. LoDdoe, 16M. 
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boreg&rded BSsLaudin^in proportion to iU t«ndomeMor want of cohesion. 
Tendeniess and digestibility an influenced bf the circuiiiUanoes antcoe- 
dcDt to cool^iii);. If |}«ab, whelh«r of fiafa, fowl, or aiijr otlicr anioiai, b« 
oooktxl before riffvr nmrtM bas Mt in, its texture is loo*c<r, and the articl« 
IH thereby mure envy of digpxtioii ttian wli«<n cooked aft«r this state baa 
jittStH-d oS. Jl ia rarv, however — kvUIoid pmcticahle iudcud — for cookin^j 
to bo performed at so early a period after death, and when the fluHh ban ' 
set, its teiiJontviiS and di<{estibility are incruasad by its b«Lng kept for a 
linMx The ilt^h of au uiimal, aUo, which haa been driven or hunted just 
prior to death is more tender and digeatible than where it baa bc«n pre* 
viously quiescent. Bruisinff loosens the t«xiurc of meat, and makes it 
more tender when cooked : oeneo the advaiitai^ of tbo process of beating 
to.whicb itt«iikx and chops are, ir. msny bouseuolds, subjected. 

The cficct of cooking upon vagctablos is to soften their consistence, 
and so allow tbeui to be mora readily masticated or broken up in tbo 
nioutb. It also loosens their iotercellular structure, and thereby faolli^ 
tales tho pcnotmtion of digcstiTo juices into their substanrc. It further 
aidSi in an iinportanl innimer, difcfttibilily, by its pliyeical action on the 
starob granule — an ingredient n'tiich enters more largely than any oth»r 
into the conaiitulion of veselable aliment. It causes this crsnule to 
swell up, and its outer envelope to burst. Tlic digestive flutos are thus 
permitted to com o in oonlnct with tho rcntrnl port. In the absenoe of 
Uiia chanty, tli« titaroli )iranu|e is much k-s^j easily att&cked, its outer 
covering being hard and otlering considerable resistance to dij^estivc 
action. Albuminous snd fibrinous matters, as with thiMc in rucnt, ar« 
coagulated; and, in the case of boiling, some of the gummy, saccbarinB, 
eoloring, and naline matters are extracted. This ocours to & less extent 
when vegotubleH are boiled in hard water, or water impregnated witb 
salt, than when boiled in soft water, but the article is, at the same time. 
less tender and digcslihio. The cffcet of a little salt added to the water 
i» which vcgetahlt-a are boiled in preserving their color, is well known to 
tbo»B versed in the economy of the kitchen, but the eyo i* pleased at Uia 
aacrifioa of tenderness. 

The warmth imparled to food bv tbe process of cooking aids tb« di- 
goBtivo action of ibe stomach, and, where fatigue or i-xposiire to cold fai 
been sustained, exerts a reviving effect upon the syiileni. 

With these observations of a general nature, 1 will now offer soniQ, 
remarks on the various modes of cooking in common use, which may ba.j 
enumerated as follows: Doiiing, roasting, broiling, baking, frying, atevr- 

iog. 

BoiUnff. — There \a an art in eooking food in sndi k inaauir fts to 
cause as little lose as possible of its nutritive principles. 

If the object to be atiaitied should be the extraction of the goodnesa 
of moat into tbe aurrouiiding litguid, as in makiiif; soupt, tirolh», etc., ths 
article should be minced or cut up finely, and placed in cold water, Aft«r 
soskiiig for a short time, heat should be applied, and tho temperatura 
gradiislly raiccd. For broths, no actual boiling ia needed — it is desiruble, 
indeed, that it should be avoided, so aa not to consolidate and kwo moro 
than possible of the albumen. For soaps, howover, prolonged boiling is 
nooessary, in order fully to extract tho gelatine. It is this, in fact, whioh 
forms the basis of soup, fur the Boating albumen ia ban^enod or oondensetl 
and got rid of br stmininf;. 

1'hus irpnted, tho principles of the meat, so far as circumstances will 
allow, pass out into theaurroutiding liquid, and aa this gains in Haror ami 
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nutritive propiyrtipi*, so the mAt beooines impoverUlivd, a ttmnl, libroun, 
and iimipid reaiduu bt-iti); produced. 

Where, bowevcr, it m dwircd that the Savor and nultilivo properticn 
should be rataiitad in liie meat, an o[)[)n)(itc proceNs must be adopted. 
Tlie piece (jf neat sbuuM be larj^, anil it eliould.bo plunged sudnenly 
into boiling water, and the process of boiling brivkl^ maintained fur 
about five tnioulei. This eoogulalc* the Blbutniiious matter upon the 
Kurfaoe, and leads to tbe formation of a more or less imponncable exter- 
nal Uyer, which precludes iho escape of tbe juices from tbe subsianco of 
the meat. After this object has been fultillcd, instead of boiUii;; being 
ountinuod, a toiDperature of between lUO' and 170° Pabr. cunstiltiies 
what is w&nted, and this degree should bo maiiitaincd until the process 
of oookinj^ is aompleted. Cooked in this war, ihc contra! p-tK of the 
nieat remains juiay and tender, and possesoei, in the highest decree, the 
properties of nutriiiveness and digetitiiitHty. Unless exposed throughout 
Lo tlie teniporalure nauii^d, the albuniinoua and coloring matters are not 
properly co&eulalixl, and the moBt presents a raw or undcrdressed ap- 
pearance. If exposed to a temperature mnoh above 170'', tbe muscular 
subatanoe shrinka nod becomes proportionately hard and indigestible. 
The usual fault committed in cooking meal is keeping the water in which 
it is being boiled at too high a temperalure after Um first axpoaaro to 
brisk cbulliiion is orer, 

Kisb is ren<Iered firm in pronnrtion to the hardness of the water in 
which it is boiled. Uunce, fish boiled iu sen-water or in water to wbieli 
salt has been added, is firmer, and, at the same time, more highly flaroredi 
than when boiled in noft waiAr, on iie<-oiint of the U^»s t^nlvcnt actii^n eaertod. 

Ul>on the principle of oiidpavorliig to retain, so far as praolioable, the 
soluble oonsiituents of 'an article of food, poiaioes should bo boiled in their 
■kins, and the object aim^d at is still further secured by the addition of a 
little suit to the water. By sluaming, instead of boiling, the result isstill 
more complctclv attained. 

Boiled foo<r is more insipid than food cooked in other ways. Prom 
th* lower temperature oniployed, do cmpyreumatio products are dercl* 
oped. Bein^ more devoid of flaror, it is leai tempting lo the palate, but 
Mta more easily on a delicate atomaclt. 

In cooking, moat loses about one-fourth or more of its weight. The 
loss Taries with the quality of the meat and the process of cooking em- 
ployed Aocordiug to Dr. Letheby, the ordinary percentage of loss is 
about as follows: 

Beef generally, ... 

Mutton generally, . 

Legs of mutton. 

Shoulders of mutton, 

Loins of mutton, 

Nooks of muttoa, . . 



BmUrs. 


BakiSK, 


Boaatbv. 


20 


H'J 


31 


2(> 


31 


35 


20 


33 


33 


2* 


32 


34 


34> 


33 


56 


S5 


sa 


84 



Average of all, 



23 



31 



34 



Thus, the loss br baking is greater than by boiling, and by roasting 
greater than all. "fhe loss arises chiefly from the evaporation of water 
and the melting down and escajie of fat, although some is due to the de- 
structive action of the beat and tbe exudation ofnutiiliTe juice under th« 
form of grav/. 
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Raaattttg should be conduRtnd upon iho snme priactplo as boilinir. In 
ord«r, as far u jK>Bsibl<>, to retain the nutritive juicea, meat stii^ulil tTrst b« 
subjcctnH to M Kharp li«at. This l«itda to tW fgrmstton of a coagulated 
lajvr ujion xhtf Mtriacr, which aubscquAntIv (ifTnra aii impediment to tlj« 
escape of tli^ fluid matter vitliiiv. Afterashort exposure ton Khnrp heat, 
tho meat eliould b« rotnovtx] to a greater divtaoco from tbe firv, au as to 
allow alowsr htat gradually to poiii'trato to tl>e c«iitre. In this way tbs 
albumeit and colonnj^ matters aru coagulated without tlio fibrine belu 
coiTugated and hardened. 

Aa has been already stated, on account of the frreat lieat eRipIoy«d, 
mnalrd moat is inorc »n\ory than boilpij. Tho surface slao is iiioro or 
l<-a acoreiied. and a jmrtif^n of the fat is n)«lt«d, and drops anav uoder 
the tarm of dripping. Some of the fat liliewise, under •4Prolongr<l expo- 
sure to a stronz beat, iindnrgoea deromposition, *ii«ndo(l with a [irodao- 
tion of fatty acids, and an acrid rotatito product known aa acrtileinp, which 
may cauiW! dcrangi'mnnt of a wL-alc atomac^h. In Lulling, thi? tvniporature 
ia not Bujficient to incur the riak of rendering the fat in a eimilar vruy ob- 
noxiouB. 

Whon proporly roaatcd, th» moat ia jnioy onou^i nithin to lead to tb« 
escape of a qtiantity of red gravy vrhvn the first cut ia made into it. 

Jiroitmg produou the same effect as roastiniTt but the proportion of 
KRorchoil material is greater, on account of tlic rclnlively Inri^cr aiiiouat 
of aurfncc exjwaaid. Tlio principle of cooking should be the same, in m 
order to retain the central portion juicy. I 

It^kinii renders meat more impr«ie:uatcd with empyroumBtie produets, 
and ihervfore richer or ElroMfrer for lh« stomach than any other prooeM 
of cooking. The n|>cnitiona lw?inj^ carried o« in a coufiuMi 6[>«i'e tho vol- 
atile fatty acids generated are prevented from escaping, and ibua \tcT~ 
insato ihe oooked artiolea. Meal coiiked in tliia way is ill adapted for 
consumption whoro a dnlirato state of system exists, 

J-'n/itiff Is also an obieotionalile process of cooking for persons of weak 
digestive power The heat is apphed Ihrough the medium of boiling fat 
or oil. The a rti do of food thus becomca more or leas penctrslml with 
fatty matter, which rendere it, to a greatrr extent Ihan wmild otherwise 
lio the oit.ic, rt^sistcnt to the aolvtnt action of tha w»l«ry digestivo li(|u!<| 
eocroted by the stotnacb. It is apt also to bo imprognntad with fatty- 
acid products arifling from the dcvomtiosition of tlia fat used in lh« pro- 
eesa. Theao are badly tolerated by the atoniacb, and, whether generated 
ill ibis way or when the food is in tlie act of undergoing digestion, ap- 
pean to form the aourve of the gastric trouble known as lieurtbura. 

StMoSng places food in a highly favorable slate for digetitioa. Tita 
articles to be cooked are juat covered with water, and should be exposed 
to a heat suflicient only to allow of gentle simmering. A consJderabla 
portion of tho nmritivo mott«r passes into the snrrounding liquid, which 
u consumed as well aa the solid material. Properly cooked in this way, 
meat aliould be rendered suUicicritly tender to br««lc down under itti>d- 
«rato pressure. It boiling bo allowed to occur, the meat bccomoa, in rta>d» 
touch and hard. . 

llaithing is tlie sarao pmcMS applied to previously oooked tiutead of 
fresh moat. 

By surrounding the vessel in which the article of food is contained 
With water, so as to secure that no burning shall oeotir, meat may be 
sti'wod in its own vapor. KorexampK a chop or other piicr of meat 
taken tjpoD a stnall scale, may b« placed ia an ordinary presorvo-jar, and 
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thll tl»(l cvpF Bt t)ift tap, and pftrtiiJlj iEamoraetl tn irat«r onntainod in a 
HuMpa.It. TIi« water iii tlie Bauoep&ii is made lo Bimtner or f;viitlr boil, 
»iid when the proper time hu t^lnjiwd, tho mtat is found {>urfc<-tly soft 
mini tender, sna •iirroundftd bjr a liquor derived from iho juice which ha« 
escaped duridj^ the proo&M, M««t thua prepared is iu an ox««ediiigly 
suitable «tate for tJie convalescent and invahd. 

It is upon this priooipla that the action of Captain Warren's" eooking- 
pot" depends. Tbi« cotiaitli of a kind o£ doublv uuoopan, the inner res- 
§el oo)itaintn!> iho jvtnt or Other artiole to be cooked, and tht outer some 
watur, thn>tiffh the mi»liuiu ot which llie cookiiifi ia eftect«d, but without 
ii.i coming into aotiial contact with the food. The utensil constltutoa, in 
fact, a Ixiin-mtrii^, or water-i>ath. There n««d bo no loss whatever of 
any of tlie solid matter of llic meat, and the loxs of wvij^ht thai occurs iu 
a joint is ooasiderably less tban when cooked by Toasting. If it be de- 
aired lo inoreaae the iuvor, lite joint may be Grst routed for a short time 
before being stewed. 

I mav h«re refer to the*' Nonetgian t\e*t"ot "Belf>aclinf^ oookinf; ap- 

Siratu* " which was iuCroduoed to notice iu tliia country it few years baclc. 
esara. Silver & Co., of Combill and Bisbops^te street, are now ibe pat- 
eoteee and manufactun-Ts. It consists of a box conKlructed upon the prio- 
eiple of a refrigerator, the only difference in action hotii}^ that it keepa the 
htal in intcead of keeping it out. llio box, indeed, may he made uae of 
either as a refrifcerator or for the purpose of cookinj;^. It is padded in* 
side with a non-conducting mntonal, arran^d %n as to leave a space in 
Iho centre fur racniving the tnovable tin vp*««I in whiidi the pmceu of 
cooking- \» vturiiNl on. Tim veaael is lifted out from its " nest " and filled 
with watiir and the article to bo cooked, ilcat is applied, so an to Tiring 
the wnter to the boiling point, and afterwanl maintain it at this for a 
short time. Thn ve«!>ei is then replacc'd iu ihu box and abut in by tbe 
otasiire of the lid. Tbo boat boing prevented from escaping, the procew 
oC oooking goes on away from the fire, and no matter in what situation 
tho box may be p1noi>d. The contrivaneu recommendit itMilf on the score 
of eoonoiny for hon-tehold us(% and the box being easily carried nbont, it 
affords the means of furnishinf^, without a fire beinj^^ needed, hot food out 
of doors, as in campaif^ning, tniveUiiig, plcasurci-making, etc. It is also 
snttceptiblu of being turned lo useful aooouiil as an appununanee to the 
siak-rooin. 

Sovp$ and BroUu. — ^Tbe process of preparation is hers directed to ex- 
tneting the prndness (roin toe article employed — the reverse of that in 
. tbo oase of boiling. To aoeoniplikh what in aim<-d nl in tho most eoinplete 
manner, the article should be chopped or broken into fine pieces, and 
pLaevMl in cold water. After being allowed to macerate for a sljort lime, 
for the eolntile conatituonts to become di«»olvpd out, it is gntdunlly hosted 
to a point which should vary according to the pro<)»ot required. In the 
case of broths and beef-tea, which properly contain only the flaroring 
principle of meat — '}»max'>me — and tbe soluble constituents with finely 
coagulaled albuminous matter, nl) that is required is to produce ronlle 
simmering, and ibis should be kept up for nbciut hnlf an hour. In tho 
case of Boupsa prolonged gentle boiling is renuirnl, in order that tbe gel^ 
tine may bo extracted, this being the principle which gires to good wmp 
its property of soliditvlng on cooling. Bone* riN^uira boiling a longer 
time than meat. Tbe chief principle they yiehl is gelatine, and its ex* 
traction is (greatly fncilitatod by the bones being broken into fine fr«g<- 
nMniS previon* lo being u>ed. 
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A TKBATISE ON FOOD AND DlCTKnCS. 



&ilrinff,pi<iiaiff,andmtokiug An proccetu to which articles of h 
ftre Hoiii^times subjected for the purposeof enablitifc them to be preserved 
prcvioua to cooking. ThcMC procmsr^ hnvc brreu kiready ntft'tTod to UB- 
<l«r the head u{ " rt«*«rYaiiuii or Fuud " 1.|>. 27U), but niAy bt: &Jlucled to 
li«r« for ch« sftke of stating that bv thcit hsrdening utiou tliey giv9 tn 
■irticlo of difficult dijcestibility, which c^nnoi ht ov«rooiDe bjr cooking 
Kou^, tlivrefone, which hu been submitted to Hipjm* processes shuuld bs 
avoided bjr tli« dysptiptio, rsocpt^ it ta»y bo said, in tlio cas« of baoon, 
which bsppens, m a mle, to sit easilv on the stomach. Indeed, aooord- 
in^ togonera] experience, the cured article (particularly the fat belontfia^ 
to it) U her« aioro dij^estiblc than ibo fresh— that is, tliau either pork or 
pipineat. 



niET OP INFANTS. 

Thfl importance of this branch of dietetics can sear«cly be OTerratod. 
At no period of life is discreet ma oa^mvot throughout so imiah called 
for as during the helpless condition of early iufaiicy, and nothioK consti- 
tutes so fruitful a source of iufaotileucknessand mortality as iDjudieious 
feeding. 

The proptr food during the first period of infancy is that, and ibat 
onir, which has been provided by Natur« for the youn^ of mninmals, vis., 
milk General observation and carefully coUeoted staiiHica agrvo in coif 
dutively showing that nothinff can adequately replace this natural food. 
*'Tho infant," aay* Dr. West,* " whoso oiothor rofuHo* to perform toward 
it a mother's part, or who, by aocident, disease, or death, la deprived of 
the food tliat Nature desLineu for it, too often laiiguuthcf and di«i. Such 
vhiMrnn you inay •«« with no fat to give plumpness to their limbs — iiu 
rr^l |iiirri(-lcs in tficir hlooi) to itnpart a healthy liuc to their skin — their 
fnoe wearing in infancy the linenramts of age — their roioe a constant 
wail — their whole aspect an emboditneiit of woe. Hut give to sucii ubij- 
dren the food thnt Nsturo destined for them, and if Ibo remedy do not 
eome too lat« to save ihcro, the mournful cry will ccatc, the face will aa- 
sume a look of oontent, by degrees the features of infancy will discloao 
thomwelves. Die limbs will grow round, the skin puro rod and white, and 
when, at length, wo hear the merry laugh of babyhood, it iieenks almosc 
as if the liltlo BuiTeror of some weeks before must iisvc bceti a cliangelinj^. 
and this the real child brought back from fairy-land." 

Formed for the special piirposio of couHtituting the sole nourishment 
during the lirst period of infantile life, milk not only contsinit the princi- 
plea required for the growth and maintenance of tho boily, hut i^outaina 
them under such a form an to be nsjicoialty adapted to tho State of tho di- 
gestire powRrs then existing. It ntutl he n'uiembnred that tlm exeruiao 
of the digestive organs only conies into operation aftvr birth. At tho 
timo of birth these organs aro in a comparatively immature state of de- 
velopment, and it is only gradually thnt ihnir full power bucomes evolved. 
For the Grat few month* it appears that no saliva at all is secreted^ and 
it is true, under natural circumstancoa, from tho character of the food 
and the absence of masticatory organs, that it is not required. The ali- 
mentary cnnnl is short, and that ]K>rtiou of it culled the cBoum very 
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imaU. The toeth, i« is null known, do not sppfar until after ths lapse 
of Mveml montliK. livsidca tbcoe evi[li;[icf*s «f itntnHtnrR •li-viiln[im«nt, 
experience cIiohb thai the ftlimcotanr CAoal is in an iixciH-din^ly cuscepli- 
ble state, and muet «&«iiy dsimnf^ by slijHit deviations in toe oharaoter 
of the food. So alrikinf^ly, indeed, U this tho owe, tliat the mother, 
whilst suckling, knows thai for the sAko of her iiifaiil\ comfort it is do* 
cesaary to rxereise oaro over what aho herself eats. All this pointa to 
(eeblv digestive capacitr, and auggesia a want of power of adapliveneat 
to alien articles of food. It may bo coiiMdored that, ap to about the 
eish(h month, the infant i« designed to be Buntkincd solclr by its parent's 
milk. The C)M:th, wbieh about this time begin to ahovr thunisdvca, iiidi- 
C4te that preparation is now being made for the consumption of food of 
a solid aaturw, and the most suii«b1e to begin with will b<i one of the tari- 
naoeous produces. Bread, baked flour, biscuit-ponder, oatmeal, or one of 
the numerous kinds of nursery biseuits that are made, may be employed 
(or a time ua a mpplomnnt to the nrurioun fooiL Tlicn, at about thototltb 
raonth, the tnatenial supply, which sliould liave been already l«u«ned, 
should be ulto[relfaer stopped, and the child started upon tlie life of i»de> 
pcndeiioo that is to follow. For a vbile, mJIk sod the farinaceous pro- 
duets referred «> ahnve still form the most suitable food; but as the cnild 
adranoes in its aecond year and tbe teeth beoooio more developed, meat 
Duiy be added. 

Saeh forma the natural course to be pursued, but it often hsppens, 
Utber as the rvsult of choieo or of nooeasitv — nithrr bccauio ahc will not 
or cannot — tlitit the mother's part fails to be fulfillBd. Under tbesa cir- 
cumstances, Ihv (jueslion of the nature of tbo supply to be provided SS a 
substitute ha» to be decided upon. 

Undoubtedly the nearest approach to the actual food nrbich has been 
desipied to be given ta the uiilh furnished by aiiotber woin&n, and 
amoagst the more wealthy dasscs this \a often hod recourse to. Xow, in 
the seleetion of a weE-nur*o ihero are certain points which, in the interest 
of the infant to be reared, require to be attended to. It is searcely 
necessary to say that the woman should be free from constitutional 
taint and in a healthy condition. The most suitable aj>e is from 
twenty to thirlt^. The milk ahould bo sufficient in ijuantity and good in 

?|aal)ty, and as its composition alters to some extent as time advauoH 
rom the date of coiilT^ieniout, it is desirable that tbo infant should Im 
nourished by a person who has given birth about the same time as its own 
mother. A bruneitt is coraidered to make a betlL-r iiurne than a btomle. 
Upon the authority of the analyses of L'Uoritier, thu milk of the Conner 
is said to lie richer in solid constitaents than Uio lottcr; but, besides this, 
the difference in temperamciic cxcru its JnSuenco in maintaining a more 
steady condition in the one case than in the ulb<:r. For example, the 
sanguine temperament, with its associated susceptible organication, be- 
longing to tbo bhmin, disposes to a greater liability of sadden alterations 
from mental causes than the phlegmatic temperament, wilb its less im> 
pressionable organization, of tne brunett«, 

Nex^ in appropriateness to the food supplied by a wet-nuiso oomea the 
milk domed from one of the lower animals; and this may be employed 
either to mako up for a deficient supply from the mother, or as the sole 
atttcln of nourishment. It is obvious that the milk to be selected should 
be that which is readily obtainable, and which presents the closest approxi- 
mation to the infant*9 natural food. The cow, gost, and ass aro the ani- 
raals which b&i answer che ooaditiooa requliedj and refaroDOa to the 
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&nnl;ticnl tnhln at p. 117 will stiow irhich of the three farniah^s the meet 
ajiproprialolclcxl of milk. In thi^ fimt iilaro, the milk of the avN, &lthoitj{h 
it lias bad its advocates aa a food for mfaata, presents oorsiderable dis* 
parity in composition from that of the human subject. Whilst being 
richer iu sugar autl soluble salts, it shows a marked dcHciencj in both ni- 
trojfeDoui tnattcr and fat. It may be adapted for the delicate stomacb 
<rfap«r»on r«duccd hy illnosa to a g^r«at fltat« of debility, but it Ran hardiv 
be looked upon aa represeiiling- vrhat ia must suitable for a g:rovriii^ chiltf. 
The milk of the coir girea the nearest apimianh to what ia wanted, 
and it happcng, also, that this iu general ia mora easily procurable than 
that of any other animal. In Pnvcn's table {vide p, 117), cow's milk is 
Kprogoiitoiliu richer in all ita soUd eonsliluont principUs than woman's 
and alight dilution vrtth water will be all that is rrijiiircd to bring- it to m 
sufficiently cloiW! approximation, for serring as a subatitiile. The analyaeB 
given by other authorities, however, render it preaunial>)« that tho sug^r 
of woman's milk is under-estimated in thg tabic in (jneslion; and ibat, 
whilst the casuiire and butter are in less quantity than in cow's milk, tbe 
laetino, an th<! other hand, is in exccis. The practical management ol 
infants shows that in employing cow's milk, it is desirable to svreetvn ua 
well aa diluta it. Insteaa of simply adding water, a solution of sti^r, or, 
what i* more in conformity with the natural state, aupar of milk, in tbe 
proportion of an ounce to three-fourllis of a pint, may be nied, and at 
first mixed to the extent of about one-third with two-thirds of milk. 
Later on, the (|unntity of tho dilui-nt may be Bomcwhat (Hminislied. Tbe 
milk of the (foat is even richtir in solid conntituents than that of the cow, 
and, therefore, stands somewhat furtlier removed from that of the human 
subject. Goat's mitk atsopoascascs a strong and peculiar odor of itaowot 
but, in tho case of infants, thh does nut tovm to form any si-rions obstacle 
to its use, for, if repiifrnant at first, cuatutn Bt>on OTerconies the difRo^Itv. 

Tbe importance of securing, as far as practicable, that the milk ia do< 
rived from an animal In a healthy slate, and surrounded by wholesome 
conditions, will lie readily understood. The alimentary canal of infanta, 
and particularly of some, is exceedingly imprensionable to unwholesome 
food, and the milk of cows kept, as cowa in largo cities and towns not uti- 
frequent ty are, in sn nnnnlura] state, may prove tho source of violeat 
irritation of ihtt stomarh and bowels, and lead, if persevered in, to serious 
impairment of the health, terminating uUimatelyj it may be, in a fatal 
result. 

There can W little doubt of tho desirability of always obtaining the 
supply from the same animal, inatend of iiiJisoriminBtely from any oow,j 
and arranj^cmcnts for this arc generally made in dairies. In the case of 
the goat, the animal ia often kept solely for the ptirposo under considera> 
tiou, and has before now been domesticated, and tuton^d to diaoharga its 
office in the manner of a wet .nurse. 

Kespectinff tho use of eondensed mtlk as food for infants, the reader^s 
attention is directed to the foot note at p. 122. The milk, as sold, is al- 
readv in a highly sweetened condition. 

Articles of a farinaceous nature, sueb, for itislanoe, as bread, bisoait- 
powdcr, baked flour, rusks, and a variety of biscuits and proparttions i 
at different cstHblishnienls, which enter so esttensively into genera] niirs«t_ 
use, must be looked upon as foreign to the diet of infants of tender a^tt. 
Constituted in great part, as these articles are. of a principle — atareh— 
which has no cxiRfince in milk, and which requires to nndcreo a ap^eial 
kind of digestiou to fit it for absorption, it ia presumable that tbe digeative 
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orceins 4rc not td&ptMl «t this stage properly to meet the demand that » 
nude when thtse aubataneea are consumed. From tho fact that thojr are 
light and rouiishin^ Fur oldor chililron, tbere Ik i> popular tcndcncv to re- 
gard them an fonniiig Huitable food for e«rl; infancy; but all authoritiea 
concur in coiideiiiiiiiij; them «« improper For use at such a p«Hod. It ia 
tnie, later on ihey r«prc»ei)t tlio moat appropriate iioliil tnau-rinl to bcf^n 
with; but this is wli«ii the di^ostiTe organs nave ro-aolii-d a more advanced 
■cage of development. Liebig, in his patnpblet* on the "Food for In- 
fanta" devised by biiaeelf, eooe so far aa to aaseit that tbo u»ua] fariut- 
ceous foods are toe cause of niMt of tho diseases and of half of the deaths 
of infants. 

Looking at its oomposition, the sweet almond has properties which 
furnish a food more anaJogoua to milk than the fann&ceona prodncts. 
Pounded and made into an emulsion, a liijnid is obtained which, an re> 
gards the chamiol nature of its oorittituents and the pitysica) condition 
ID which the fatty matter exist*, jm-sentB a oloae alliance to milk. 

Liebig has introduced a food for infants, doriecd upon chemical prin- 
eiplflS, to form a substitute for the mother's milk. It is donvod from malt- 
flour, whcat'flour, cow's milk, hioArbonate of poULuli, and water. For 
furtlier particulars regarding its precise mode of preparatJon, vUb p. 122. 
It appears to bo extensirely used in Gerroany, and has been bronpht 
protnincintly into iiotico in England. To avoid tbo unc^rlBiiity arising 
from not properly attending' to the directions given, it is manufactured 
and sold in a dried state, the preparation thua supplied keeping for an 
indofintte time, and requiring only to be dissolved in a certain quantitr 
of wann water to be rendered ht for use. Infants, as a rule, take il 
readily, and seem to thrive satisfactorily upon it. 

Tho amount of tnilk consum<-d by a' child fed naturally at the hreaat, 
has be<tn dotennincd by weighinf* imroodiaiely before and immediately 
afier sucklintr. Dr. Wrut, unon the authority of M. Guillot's results, ob- 
tained atthc roundling ilnspiul in Paris, says that thoincrea*e in wvigbt 
has been found to vary from 3 to li ounces in infants under a month old, 
and that 2} poundai avoirdupois has been concluded to form tho umallcst 

auantity that will suflit^ fur tlie daily nourishment uf a bealihy infant 
oriog the first month of its existence. It is suggetited, however, that 
tbo obtcrvatioDs made were not numerous enough to furnish more than a 
rongfa approsiiuatioii to tho truth. 



DIET FOR TRAINING. 

Tho objeet of training is the preparation of the system for some un- 
usual feat of exertion, and the results which tho art aims at producing are 
(1) increased musouUr strength, (2) inoToased power of cndurant'e, and 
(!)) " improvement of the wind." ]t is priiicil>ally by attention to diet 
and exercise that these results are attained, and atmut six weeks is the 
tirae usually devoted to the process when fully carried out. Under a auc- 
' ooaafnl progress the musolea increase in bnUc, grow firmer, and beoome 
more snborutitate to the influence of the will, thereby leading to the pro- 
duction of a feeling of freedom and lightness, or " corktness,*' aa it has 

" rood for ZafsBto. Valtoe. Qtnttt tinti, IWT. 



l>«on t«nnod, of tlie limbs. Tho mnscalsr tissas, in fnct, iocrasMa tn 
quantity ittiA iinprov«8 in quality. Tli«r« U a removal of supt^rfluous Tsl 
and wat«r, and by ''over-training" tb« body a&y b«ooni« so coniplctoly 
deprived of fat, or tb« musdoa so finely drawn, as to lend to a lass, in- 
Biead of (raiu, of tho power of unduria; prolonged nxonion. The skiit b^ 
cocnes cli^ar, ftaiootb, frcnii-colorvd, and oia-ilic. Thvru is no part of tbs 
body, it is said, ou frhich training produces a more ooniipii^uoiis effect 
than on tho ekin, and by its state a mt^rton is afforded whicb ennblea «a 
experienced [>crsou to judge of tbe fitness of the individual for tbe tMlt 
in view. 

The rule aa re^rda exercise i« to begin with a inodemte ftmeunt, ftud 
^adually iiKreAse it, and tbo niusclcs nliich an lo bo specially called into 
play n<quir« to b« systottuiueally trsiniNl in oi«(iss of llio otnors. Ilua- 
aiog is the kind of eaeroiso which moat " intproves the wind," and, what- 
evcrtbe feat to bo perfontiod, it is usual to enforce a certain aniotint of 
running dailv, for tho s{)ecial object of making the person ''loncer 
winded." 

There ia a general agreement regarding exorcise, but respecting diet 
and other measures tnosi fnnciful notions bavo been held. Kmetio. jiur- 
};iitirc«, and sometiinea dispharclicK, were formerlr reci^oizcd as forimnjF 
an eswntial part of the process of training. Sir John SinoJair,* in hia 
article ou " Trainjug-,'* says, " With s view of clearing tho stoioacli, mnd 
gottiog rid of all superfluities, either of blood or anything ciso, and also 
to promote good digeKtion afterward, medicines are given vhen tbo train- 
ing is commenced. They begin with an emetic, and in about two day-a 
afterward giro a doso oi Glauber's salts, from ouo to two ounces; and, 
tniflsinf^ about two days, another doso, and thnn a third. It is supposed 
that one emetio and three doses of pliyaio will clear any man of ail the 
noxious matter he may hare had in his stomach and intestines." It ja 
soarvely neoessary to state that no suob haroio tnoaanres nro now deemed 
advisable, and, if our present ideas are oorrect, considerable harm tiitiu 
bave frequently resulted from their employment. 

The tendency of the present dnv in not to attach so mueh importance 
to strictness of diet aa funocrly, and potbapa the latitude given is sanio 
times beyond vrhat is desirable. There can be do doubt that, to boj;in 
with, there should be no sudden deviation of a markwd nature from the 
aocu3lo[nG<) diet, niid afterward that the restriction should not be so ao%-ere 
as to excite any repugnance. Sudden changeE always incur tho risk of a 
disturbance of hcnhb, and, unless tho fimd jiubse^jnently allowod prores 
grateful to the palate, the dietetic scheme may fall to ««oure tbo fully 
nourished condition that is needed. 

Lean meat has alwaya entered hirpelv into the diet forTraining, and 
experience shows that it contributes ni a higher degree tbsn other food 
to the development of strength and eneif-y. If we look to the lower ani> 
mals, and compare th© oamivora with the herblvora, w« notice a striking' 
contrast in thoir muscular vigor and activity. It has been ucertainea 
physiologically that animal food diapoai^ lo the removal of superfluous 
water (vide the effect in incrcaslDg toe fk>wof urine, p. Uli^) and fat, and 
tnakeathemuscleafimisnd rieh in solid eonstitiiendi. 'Hie aoeoiinta that aro 
fumiabcdby travelUrsjioinl to the aptitude of a meat diet for inereaaing the 
powcrof perfomitngrousouUr exertion. Dr, Ljviiigstone f says: "\Vh«a 
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VBAffnOAZ DIETEnCS. 

|lli« MftbcJolo go on a tothy, M they Aotnctimeft do, ft nioath dUiunt, rn*ny 

• of tliosubjoat tribes who sooompftny I hem, bcioKgrain-^oiera, periftli from 

sheer fatigue, white the beef-eftt«r8 M.-om the idoa of «v«r beiug tired.'' 

Sir Francis Ileadi* whnn croMin^ the Pumptts, {tot tired at fimt mth tho 

CDUstanl galltipiiif^, arnJ was obliged to rido in a carria^jv after passing fire 

I or six lioura on horseback; but after, ho save: "I had b«(>n ridiog for 

llhree or (our months, aad had hrcd on bocf nnd wntor, I found m}-»elF in 

ooiidition which I can ouly d«aoribe \iy rAying thai 1 felt no exertion 

coultl kiilmo. . . . Thixwilioxpiaia thcirnmonsediitanoeRwhioh peopln 

ID ::Htuth America are said to ride, which," adds Sir Francis Head, " I am 

coiilident could onl^ bo done on beef Rcd water." Tho Guacfaos, bclon^r- 

ioj; to South Anienca, are a rnco of poopln w«ll known tot the cxtraordi* 

ttary number of hours they pa«ii in active «x«TL'i»« on horsebauk, and ibey 

tn9 observed to subsist alDiost entirely on animal food. It will thus he 

■eOD that eTideDoa is not wanting to substanUate tho posilion acoorded to 

meat ID the traincr*a rc^invD. 

Itoa«ting and broiling^ are coDsid«r«d to be ibt best iDodos of cooking. 
All are aKJ^-ed that the meat should not be overlooked, but some hava 
advocated that it should be eal«n very much undordono. Perhaps in tho 
latter atato it posMcsos high«r alimulatinj; properties, but reason calls tor 
ita buinif cookud aufliaieutly to be palatabic and ausctipliblo of mastica- 
tion. Thero can be no doubt thai, by ovcr-c^xiklng, its digcsiibility and 
virtue are leadened. 

Ucof and mutton arv tho meats to bo preferred, and iC is not ococssary 
that all tho fat should be excluded. Stala broad or dry toast, potatoes, 
and some kind of groeti vegetable in moderation, are iho appropriate arti- 
cles to bo taken in oonjuoction, Waler-oresaea are consiilcn-d ffood. Pss- 
try, flour-pudding, sweets, and made dUho*, should find no plaM in the 
I dietary of the man in training. The farinaceous articli^, aa rice, sago, 
Ictc, are allowable, but sltoulaonly bo taken to a tnodcrato extent. To 
I aroid too great samencta is an important point, especially with thn«o who 
I bare beeu previously a«cu9toni«d to a liberal diet; at the same time it is 
loot desirable that the person should be tempted to eat to satiety. A full 
) Itonaob, as is well known, dispos«s to insctivjty. Condiments, aa picklos, 
rMuces, etc., arc objoctionablu, on account of tboir clTcct bving to force 
the appetite, which should be simply allowed to have its natural play. 

In former times it was the practice to rigorously r«Btrain tho con- 

.Bociptionof liquids to tho lowest point that could be borne. Sir John 

Siiwiair f slates: " There is no circumstance which i^amt. to be more esscn- 

I tial in training up persons to the ac<:(uiBii.ion of athVtIc streogtb, than to 

[permit them to take only a small quantity of liquid food. . . . The 

tanoMat aiJtUUe wcro allowed but a very small quantity of fluid. This 

' Ay (ttetf as ii is termed, seems to have formed an cuenlial and im|>ortani 

part of their regimen." Such a course of procedure must evidently be 

wrong in principle. The exercise undertaken involves an exlenoive loss 

of llutd, and it u only t^atural that ibis should bo replaced in proportion 

as thirst indioatea its requirement. In proof of the actual amount of loss 

oocurring during aeiive excrcis*?, .MaeUrou J says: " In one hour's encr- 

gotto fencing, I found the Ifwa by penpiration and respiration, taking thn 

Larenga of six consecutive dars, to bo about 3 llw., or. avouratclv. 4U oz., 

vitb a varying rauge of S ox." The senaatioo of thirst nay be taki^n as af- 
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fording a correct ffoide upon the point o( the amount of )tquit3 to b« <Mn- 
Mimod, but infttoad of driiiking freolj- iit « drftii^lit to SAtinLy, tho liquid 
Bfaould be sipped in aiiiAll quniitilies, to giva time for AtMorption, and tbas 
Batutj tbirat, without iticurriiig tha ruk of introducing & surplus amount 
into tho •toiDAch, In this way the error is not lik«ly to be comtnitted of 
drinking- too much. The liquids coniumed must bo of a simpltt and on- 
exaitiug n&ture, Uecr and the light wines ar« iillow»bki, but spiriia 
tbould bo scrupulously «Toided, Tea, eoflvv, and cocoa may bo takva 
Mcording to itiolitiKtion, aod, u a simple diluent, notlting is b«t.ter thau 
toast and waU:r, or barl-tiy water. 

The prupor number of nieala to be taken during tbe day consists of 
three — viz., one about 9 a.u., tbe second between 1 nnd 2 iml, a.nd the 
third in the early part of tho oreoing. 

It lias been menliont'd thai, at the commencement of lraiain|;. instead 
of plunging suddenly into a severe sysioin of diet and cx^^rciHo, s gradual 
advance should bo made. The same equally applies to the oeiwatioii oC 
traininjf, and there is reason to believe that tlie Bceds of more or less 
serious mischief aro often sown by the suddon retraott that is oustomarilv 
nude from the life of discipline that bas been praetiaed. 

Subjoined are the training tactics eniployed for rowinf^at Oxford and 
Cambridge, according to llio tables containod in the appendix to tbe 
work of Maolar«n already referred to. 
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THE OXFORD STBTEH. 

A day't training for the gmnmet rae^a. — Rise about 7 A-it ' A 
gbort walk or run. Breakfast at 8.30 of meat (beef or mutton, undet^ 
done), bresd (iho crust only reoommendi'd), or dry toast, aiid tea (as lit- 
tle as powiiblo rccomroendfd). Dinner at 3 v. m., of invat (ninch the samo 
as for breakfast), bread, and no vegetables (a rule, however, not almays 
adhered to), with one pint of beor. About 5 \\u. a row twice over tne 
course on tho river, tbo npccd being increased with tho strength of the 
crew. Supper at 8.30 or u, of cold mtnat and bread, with perliaps jelly 
or water-creBteii, and one pint of beer. Retire to bed about 10. 

A <lay'» training for the vintrr raw*. — Rise about 7.S0 a.m. A 
short walic or run. Drvskfiut at 9. as for tho suniiner rscea Luncheon 
about 1, of bread or a sandwieh, and half a pint of beer. About 2 a row 
twice over the course. Dinner at 5, of meat, as for tho summer raocs; 
bread; vegetables, tba same rule as for the summer races; pudding (rioe) 
or jellv, and half a pint of beer. 

It IS particularly impressed on men in training that as littlo liquid as 
poaslble ib to be drunk, water being strictly forbidden. 



THB C^UBRIDOB SYSTEU. 



A dayU (rainittff fiff Um tummer race*. — Rise at 7 a.ii. A ran of 
100 or 200 yards as fast as possible. Breakfast at 8.30 of meat — beef or 
mutton — underdone; dry toast; tea — two oupa, or toward tlra end of 
training a cup and a half only; and water-creases occasionally. Dinner 
about 3 of meat — beef or mutton: bread; vegetables — potatoes, irreeas; 
and one pint of b««r. (Some oolleges have baked apples, or jelliea, or 
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rioe paddiogB). Deuert— onngea, or biiouitji, or figs, with two gluoea 
of wine. About 5.30 s row to the atAxtrng-post and b&ok. Supper 
about 8.30 or 9 of oold meat; bread; vegetables — lettuce or wateroreaaea, ' 
and one pint of beer. Retire to bed at 10, 

A day's training for tht winter raoa, — Rise about 7 a,u. Ezeroise 
aa for the summer racea. Breakfast at 8.30, aa for the aummer raoea, 
Lunobeon about 1 of a little oold meat, bread, and half a pint of beer; or 
biacuit with a glass of sherry — perhaps the yolk of an egg in the sherry. 
At 3 a row over the course and baol^ Dinner about 5 or 6, as for sum- 
mer raoes. Retire to bed about 10. 



THERAPEUTIC BIETETICa 



HoLDtNO the position that food does in relation to tlie ononitioae of 
life, the art of LJiutotioi not oiilv btuu-ii on tlin inaintvnance of health, but 
is «ap*ble of b«iug turuu<] to ftdvautageoiis uooount tu tfa« treatmuut of 

flttOtBO. 

XJiid«r nHtiiral circumBtsncM, instinct f^uidcH as id the sel^^ctioo JUld 
eoiiKumption of food and drink. Whilat kvvpirif^ to simplb articlns of <iiet, 
it may OG left to the sensations of hunger and ttiirst to regulate tho 
amount of solids and liquids tJiUeii. In inatiy diEordorcd i^otiditinns, 
howi'TCr, tlioru tit xuch a purvcrtod stittc <!xi*ting that thn proiiiptirif^a of 
nature fail in l>e eroked, and it devolves ufititi reason to assunie the 
initiative and dicUto th« auppljr to be furniNhi^d. l^'uder lliese circuin- 
stances tho imturo and nmount of food administered wilt oftnn (txcrt a 
moat poloht iiiHuencc (or good or ovil, and the art of dit-letitat thus r-omea 
into ffreat iiiiportaDce. SkIU and Attention aru called into rt:c|uisittOQ-^ ; 
indeed, it is not too much to ssr that success in the treatment of disoaaa 
is largoJy dapeudeul upon a display of judicious maiiagfluivDi with re-; 
^rd to loui). 

It frc(]uently happens that the difficulty encountered in tho sick-room 
is to f;et what may h$ considered a praper amount of food taken. The 
inclination to cat depends upon the stalo both of the body and the mind. 
The food must be rendered pleasing to the eye and a^eable to the 
palate; and in order to rouse and keep in action a flagging appotit«, s 
suitable variety in what is provided must bo secured. Herein Ilea a great 
point in i.-att^ri[ig for siuk people, and but too oft«n the erior ia oom- 
rnitted of allowing an exceMt of itanicuesa lo [irevail. 

It Diust be bonio in mind that tho demand for food is dopendcot upon 
its proper a|ip1icitlion, and failure of th» appetite is often due to the de- 
fi-i-tivo matiiii-r in vrhioh nutrition ia performed. It ia not what vre eat, 
but what wo digest, nssiniitate, and applyt that concerns us as regard* 
nutrition. Fowl introduced into the Btomaeh, but not digested, assimi- 
lated, aud employe'l, itt oalculatcd to prove a coureu of irritation and to 
do harm. It is not, therefore, to be thought that because it is got down 
it must needs prove of service. Judioioua perauaaion should be exer- 
cised, bat T believe that much needles* worry is often inllict^d by the in- 
oessant solieilntioii, however well meant, that is frequently made by those 
around a jMtieiit to get food taken. The diaiiieli nation, indeed, for tak- 
ing food is somctitnea such that tho thought of it ia sufficient to excite a, 
filing of rr'pnl«inii, which, more powerful ovar tbo muscles ooncemed 
than the will, uvc-rcuintrs any effort that may be made to swallow it. 

The qunntitv of food administered at a time should be in pro[wrtioa 
to the power of digesting it, and to properly compensate for a diminished . 
qoautlty tliore should be a oorrespouding iiiorease in the fnsquenoy of ad* i 
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miDistratioti. " Utile and often " is tlio nuixim upon muij oocssioas to 
be followed, mad much will Homcliniv» dcpt-nd ujKin llie tttriclneu wilb 
which it in CKrnud out; for, Apart from complying- with what ia wauled 
upon th« principio that haabe^n jast referred to, it meols lli« d«f«ctive 
aptitude th^t eiists in BiclcavsB fur Mustaiiiing any Ivitgtlieoud duration of 
absence of food. 

Ab a nuluml result of the ailniiiiiBtrattoo of food at short inlerrkls, do 
appetite isal any time e<(perieDoed, er«n although tbecirfuiitatHiiuesmay 
be such as would othcrwixfi allow it to booooio doveloptKt. Tiio fact inusC 
not be lost sight uf, tliat tlio rcttini of a feeling of <lt-siru for fot^l may ba 
kept baric in this way; and th<i cxp^licncr must always bo held id vi«w 
of conforming as Booit and as far as ia allowable with what is natural. 
Under all ciraumstances, it may b« said, the rule should be to follow, 
alike as to quality, quantity, and periods of taking fooil, n> closely as 
the conditiouB to be a««lt with will permit, tfao ooutse that is oatiual in 
bosltb. 

It d«rolres upon the physioiao, in the dietetic management of his case, 
to point out tb« suitaiild ktnda atid quaatilioa of food U) bo taken, but it 
depends upon tba system of his patient whether his recommendation can 
be oarrit-'d out. It is no good to lay down and attempt to enforce, as 
may be dune in health, rigid dietetic regulations, founded upon the number 
of grains ot carbon and nitrogen T«<]uired for carrying on tho operations 
of lif?. The difficulty with which the practitioner ia more often than not 
assailed is as to what cim, and not aa to what aAoultt, be taken. 

As tlie principlns of diototics bare becomo bettor understood, wo do 
not hear of those disastrous ooiiaeqaenoee of intpro[>cr dioting, affeoting 
large numbers ot people, that were formerly from time to time recorded. 
There ia still, however, a largo amount of scattered evil to be met with, 
in many instances directly dependent on the food that is takoii, and iu 
others, if not dircctir oeeaaioaed \>y tlie food, at all AVAnts remoi-able by 
an altered system of dieting. It may happen that this evil arisee out ot 

SDverty or ignorance, but more frequently it is the fruita of indiacruttoii. 
iuch of thii drritngxid hi^lth which tho physician is calW u[>on to treat, 
stands as the oUspring of some kind of error in eating ur drinking, and 
his first concern should lie to fuid out what is wrong, iu order that be may 
know how to shapo hin advice advantageously. 

In speaking of the appn^ijtriate diets to be employed in various morbid 
oonditioR!), attention will require to be direete<l to the particular dialheses 
or states of tho body which different kinds of food tend to induc«, for it 
may be considered that the inlonnntion thus supplied often directs us to 
a rational mode of procedure in therapoutia dintetJM. 

It may be premised, to start with, that our natural diet consiale of an 
admixture of animal and vegetable food; that different combinations of 
alimentary principles are bc.it suited for particular mo<fes of iifv; and that, 
if the combination supplied be wrongly adjusted, a tendency to the do- 
Telopment of an unhealthy state will ex'ul. 

Tho cffont of a highly iiitrogoniied diet — and it is animal food which 
ia characterir.cd by rtehnena In nitrogenous matter— is to throw upon the 
•ystaia a Urge amount of eliminative work. The niiragenous matter in 
•!«••■ of that which is directly applied to the growth and ronovniion of 
the slrueiunts of the body undergoes a procesa of tetmgradu niviamor- 
pliosis. and is resolv*?d in part into certain aHcless nitroEi-'uuus prutlucts 
which have to Itv oast out by tho agency of the glandular organs with 
wbicfa wv are iiruvidvd. Now, as long as free exercise is taken and the 
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elrenbUon U kept in ui tctire state, fsvor&bl* circaniM&nees »ziit lor 
Um kbaorfition of oxy^a and thn pro[>or o(>currenG0 of m c t« mo rpho^w 
and ctioiinBtioD. Tlitu virouituUitoed, a diei into wbtcb aiitmal fuod cd- 
t«n lately — a diet that u rich in nitroffenous matter — is boruc wttb 
e«a«, and tiid«ed may \>v aaid to oonduc* tu inorvaao titsaL-fonaatioo awl 
tie development of a high atatc of bodily beallb and ureiif^tb. CotijoiiMd 
wttb fedeiitary Uabiu, l)o<r«T«r, a diSereot result is obaerved. l*b« aIuj^ 
nh circulation wfaicb aucb babita tendi to oocaaion Dataraily «ninilf de- 
notive oxygenation. This, in its turn, Ivads to iniMrfoct metamorpboMts, 
and tJie two togothcr conspire to induce do&cicnt clitniiistirc actioit. Ttiiu 
tlia vjratcai bctxmica mora or Icsa ologg«d with vlXct« |>rwduct4, which act 
pVRuciously in various ways upon the body. For instanoe, there ia rvnaoti 
to believe that they may aonetiraea in a direct manDer eomstitute tl» 
naroe of gouty deposits in tho jointa. They undouli tiddly give rise in 
Um pMacnca of a prvt«rnatiiral atnouDt of SoUd matter in the urine, maai- 
featiufj a pronent^s* to bccrtimc depusited under the form of sand, grwvrl, 
or atone. They hkewbe disturb the action of tbo lirer, producing a Uia- 
poaition to ttte occurrenoe of bilious derangement. Bcsidt^s thus efleota, 
evidence is not wanting to show that through tlieir influence tbe other 
functions of life are to a grcat«r or less extent interfered with. To oi>- 
▼iate, tlterefore, the uroduotion of these disordered actions, tlioaa who laad 
an ioactivo life should not altow their diet to contain a prepoodcraooa of 
nitreganoDi food — that is, they should abstain from paiiakiug l&rgely of 
aainal products. 

Goat baa been enamerated above amoDgvt the evils tliat may mrise 
from the consumption of a highly nitrogcnizcd diet, and the proaent op- 
porluiiily nay be taken for referring to tho appropriate dietetic oourve 
to be pursued by those who are Buffering from, and those who dasire to 
avert the inrasioii of, the disorder. Uullen remarked that gout iH^ldom 
attacks persons employed in constant bodily labor, or thoae wbo live 
principally upon vegotable diet, and general observation confirnis tb« 
truth of this etatviaenl. If itoi completely proved, it is nevertbeless 
highly probable, that gout lathe offspring of an undue ai-cuoiulation of 
imperfectly tnotaniorpnosed nitrogenous products within the body, aiid 
that either an exoess of nitrog<:noua matter iu the food, a deficiency oa 
ibe part of tbe nietatnori)hosing capacity of tho aystctn (such as m&y be 
proaacnd by an inaotiTe life), or the ingestion of cottain alcoholic drinka 
wbiefa appear to contain cxtraolivo mattvr prone Co undergo iuip«rfect 
aatamorphoaia {viiit p. 240), and perh&]» to impede the tnetamorpho«is 
ototfaaraabatanoes, inay he tbe soaroe of this condition. \Vbctbor or not 
Ui0 above reasoning is oomct, it is known aa the result of experience 
that a highly animalixod diet, sodcntary babita, and indu(genco in the 
tise of the richer varieties of wine and tieer, iudividuslly and conjointJy 
tend to cnooura^e tlio development o( gout. It haa been prcvinuiiiy stated 
that a diet rich in animal food may be consumed with advantage wber» 
much muscular work n performed. It aeems, under these ciroumataoOM^ 
to b« both promotive of healib and bodily vigor. Not so, however, wher* 
■edantary habits prevail, simI particularly is this tbe caso wbnre a gouty 
dlq>oaition exists. Witb those who have already experienced symptoms 
of gout, and those alao who have ground* for spprtrbcndlng its invasion, it 
is miportaiit that an exeeas of nitrogenous food should he avoidi>d. Tba 
diet should bo simple, in order that the temptation may he avoided of 
eatinfr too much, and shotild at the aame time be adjusted to the mode of 
lite, the principle to obaarva being, that the bigber ' ' ~ Tree of luaotlv 
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ity the mster ought to b« th« praponderuioo of food derived fn>ia tb« 
vegeiablo kingdom. 

Kvoti of nturfi in)partAn<!« tiMn what !• ektcn in wh»t i» drunk, wlicra 
the queetioD of cout ia cooc«ru«<l, and observation siiows that it is not 
diBtiUed spirit*, out the stronger winwa and m&lt liquors which favor the 
production of (h« disorder. Nothinjf is tnoro potent than port win* io 
ludiiip to the production of gout, and a f«fT yert' hbvnl iiiduI|renoe in 
it has oft«a been known to be instrumental in brinjinnr it on where no 
familjr prediaposi tion had esistod. Dry altorr^ and tbo light wines, as 
claret, bui^undy, hock, champune, etc., may be drank, cvrlainly in mod* 
eration, with ooTt)parativ«ly liltM or no f«ar of in<^u<;ing tbo duaaM, at* 
though any kind of wLiio appears capable of soinetimea acting a» the 
•xoittiigcauBoofaparoxyim where the gouty diapcuition is atrea^ eitab- 
liabed. Stout, portor, and the stronger ales, especially thoeo which have 
beoome hard front agv, nek next to port wiiio in their power of predisposing 
to gout. As regards the light bittor been, whicli are so extensively used 
at the pms<>nt time, the satno must be said of ihem as of the light wines — 
Tiz., that with little, if any, disposition to induce the disease, ihoy noror- 
tfaeJeca appear capable of somctimoi exciting its mani f<^«tatinn in a gouir 
snbjeot. A pare spirit, as whiskey, hollaoda, or brandy, diluted with 
water, often lorms the only kind of alcobolio drink thatia found to agree 
with those who are suffcrrng from gout. 

Tbo otTcct of a deficiency uf nitrogenous matter >■ to tell pn^judictally 
Upon nnlrition and vi^ror. Forming, as it does, the essentiaT basis of Uv> 
ii)g structurei, a drEnito t^tiantity is inilisjiensuble for the proper develop- 
meat and maintenance of the bmly. However freely the other elements 
of food may be supntied, an ill-nourished and feeble condition, suoh as 
was formerly noticeable amongst the potato-eating Ineh, must neoessarily 
follow a sc&nty allowance of nitrogenous matter As the inslrumenl of 
living action, power will be proportionate, other ciroumsUnoes being 
ei^ual, to the amount of nitrogenous matter existing in operation. 

Fatty matter ocoupies a position of considerable iiniwrlauoo at Ma all* 
mentary agent. Ap*rt from its high oapacily aaaforce-pr>adueiiwageot, 
its presence seems to be essential to tissue- formal ion, and, rigntly or 
wrongly, the Ix-lit-f is entertsined that the exiatenco of a defioency for 
application in this war fumiftboH a aource of diseased action in the direo- 
tion of scrofula and tubercle. Kx)>cHenoo shows the beneficial effect that 
is often derivable from the administration of cod-liver oil in the scrofuloaa 
and tubercular diatheses. Now, it is probably to tlio inoreastsi syittematio 
cmpluymont of fatly matter that this efTeot is to a large extent due, and 
it it only ressonablo to infer that a measure whioh proves of efficacy in 
removing an unhealthy condition would also tend to pravnot its develop- 
mont. 

> Taken in exoesa, fatty matter ia apt to derange the aiimenlary eanaL 
It is always more or less tfring to the sComsoh, and particularly so when 
it has andergooe oliange from keeping or from pnihuiged exposure to 
heat. Entering the boweU beyond the capacity that exists for effectiu|[ 
its digestion and absorption, it is liable to set up diarrfavca. 

Starchy and saccharine matters form advantageous conttituentH of 
our food, and serve to take tbo pUoo that would otherwisu require to be 
filled by any extra amount of faL Consumed in moderate amount they 
are utiliied by application to the operations of life; but taken to a largo 
extent, and in assootattoo with a proper proportion of albuiniuous and 
fatty matter, they lead to an advancing deposit of fat, whicli may proceed 
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to such a point *a to prov« « soiaioo of wrioiu evil. They possess tfc* 
conrciiicnt qunltty of taxing ligliUy tbe digestive of^iis, aii<I tlioroby 
UMfull)' oontribuM to afford afiprojiriste food for side uid delicate per- 
sooB. Used ineicAu aud too excluurel;,bow«rer,thoy arc liable tu ^vn 
rixe to acidity of stomBcli luid iLaitul«Doo, 

Th« pr«»eiit mxy Ims looked upon aa forining tkie most fitting oppor* 
timitjr fur referring to tiie kiud of food bc&t 8uit«d for iuoreaaiii^ and di- 
miniMiogr stoutaoMb TLo couditioo vl thu bvd; is to a Urse extent 
dop«nd»iit on iba quality and (luaiitity of food consumed. It is Dot, 
liowerer, wholly tbu questioii tit [uixl that is couccruod, hut aUo the tom- 

feraaieat or uervous or^iinii«tioii bcloiiging to the iiidiridual. It iawcU 
nowri that, wtiatflver atid huwovor much Soin« peoplu tnay vat, they al- 
«rav» rvnuiio thin, whiUt uthcr* f^w stout allhoo^ (.-aliujj comparatively 
Utile. The tame liolda good iu the case of the lower animals, and lat- 
teu«rs of animals for the table are practically nude awar« tliat a reatlcss 
dispoiiition ia unfavonble to sucovuful fattening. "A ri.-stlcK9i pi^,'* 
states Liebig,* uikiii the strength of practical in fomiation furnisliud to 
him, " ia nui adapted for fattvuing, aud, however gn»t the Bup|ily of 
toodt it will not grow fat. Pigs which are fit for faltctung nuat 1>g of a 
quiet Datura; after eatiag lliuy must slocp, and aftc-r sleeping must be 
ready to l^at again." 

irom what is contained in the foregoing pages, we learn that the in- 
creaae of muscle is most promotod bv a diot which is rich in nitrogenous 
RUiitor conjoined MJth cxcroiac It is simply, howwor, a growth uf mus- 
cular tiasae which occurs under thoie conditions. The fat undcrsoM d^ 
increase. Indeed, the effect of such a r«?gimcn ia to lead to a reduotiot 
of fat if a Hupi^rtluity has oxiatud at the commence meat. Tlu-se arc facet 
whiuh hsTo long be<^ri known, niid are constnitiiv hcting atic-nted by ibf_ 
results obtained by lr«iuiiig. It has beuu equally well known tbat tho 
oouditiooa moat conducive lo the accumulation of fat are a diet which ia 
rich ill uitltur fat or carbohydrates (jiruvidttd the rfquisito anwunt of 
nitrogeoous matter bu prescjit fur aCFurding wliat is wan led for the opnnt- 
tions of hfe), exposure to a warm atmosphoro, and inacttvo habits. The 
food usod for the fattening of donioslic animals by tliose who have ao- 
quired ibe knowledge by experience of what is best, is of tlie uaturo do- 
Bcribed. The efficacy of sugar in promoting fatness ia displayed by tha 
fihanga th^t oeeurs in the condition of tlie negro during the BUgsr-making 
Mason in the Went Indies. The ordinary food of these people, I wa« ia- 
fomied by a plantation proprietor belonging to BarhiLdo«s, ouusista of 
Indian ooni'moal, rice, Luui*r, and salt, wiih^duriiiga portion of th« year, 
tbe sweet potato, which ia grown as a succossiun-crop to the sugar-cane. 
I learnt from the asm* source, in confirmation of what has been menliont 
by others, that during the season for gathering the sugar-cane, which ex- 
lends through March, ^pril, and May, 1 bo work-people are notioed to grow 
oonBpiouousiy stouter, and that this chanffo is attributed (aud doubrl«sa 
correctly so) to their habit of constautly oliewirig pieces of the sucouleqt 
cane whilst they are working amongst it. 

Tliat a supply of fat should tena to augment the accumoUtion of fat in 
the body is simple aud intelligible enough. Digestion, absorption, and ac- 
cumulation when in excess of the immediale mquireinontsof the liody, fol- 
low its ingestion as natural sequences. With the carbohydral es, huwover, 
an elabunituig proooss has to b« carried out — they nece«aarily require, in 
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tlifl &nt pUoe, to beconie conrvrt«d by aseimilativo action Into fat b»foro 
tli«y CAD lead to the iccumulatiuti of this principlp. Although the jioiiit 
was at one time disputcil, ptvciso cxpnrimcritnl vrtdf^nce is iiuw »(lduuibl» 
{tjitia p. 1G et ei'i/.) ahon'iti^ tlmt this aAsiiniiativa power U onjoycd by iho 
ftniuial systttn, and common obson-atioii affords couliniiKtory tOHliiiioiiy. 
For tKti eonvcrsion to talco pWc, the foud iniist contain a due projiortiuii of 
tiitrof^notli matter. Without this nuirition aufT<!r<i, and the cnrbohydratca 
fail to [iroduco an iiicreaso o( fat. The presftnte of a c«rlaiu pro(>ortioii 
of fatly matter s(>onis aUo to |>ronioto thooonvcrsion of tlio carboiiydratw 
into fat. I havo fuuaJ, fur vxamjilv, iii vxpurttiivntiiig upon tiia suiij«o(, 
that iho addition of a [natl(.-ral» ainuunt of fat to a fixod daily allowanod 
of Itarley-mcal aud potatoes, vrhicJi had previously maintained a dog witti- 
out any material variation in wuij^ht, cau&edaii iuareaso in weight boyoml 
the amount of fat administered. The food cmptayrd, also, fur fattening 
the gttoao and obtaining the /oia graa, oonaista of Indian com, which is 
characterised amon^G farinaceous so«dt by tha lar{fo proportion of fatty 
mattvr it contaitis. 

Uuided, then, by thn information we poaaem, the dietary to be pre- 
aeribed, where the aim ia to produce iRer»as«-I stoutneaa, should ooinpfiw 
such artioW* oa fat meats, butter, crcum, milk, coooe, chocolnto, bread, 
poutoes, peas, pantnijis, carrots, beet-root, tarioaoeoiu and flour pud- 
ding pastry, altuotid puddings and bisouits, euatard, froraenty, oatmeal 
iiorridge, suffar and svcotn, fvvnt wines, porter, stout, swoct ales, and 
liaueuns. Women in the Dey^ seraglio at Tripoli we ar« told (Mn. 
\\ alkcKs *' Female Beauty") "are fattened against a cc>rtainji]ay by means 
of repose Ind baths, assisted by s diet of Turkish flotir mixed with honey," 

For reducing; stoutness, jnst the converse mode of dieting is naturally 
<4Hlat4Kl; and that there is nothing new iit applving dtetotics to thifl pur* 
~tDW is shown by the subjoined eitraot from th« wntin^ of Sir Ji^in Sin- 
rltir. AmoDgal the reinodios for corpul«acy, iLu following dietary rulee 
are fpran: " /Jyvi^i/'ootl — Aotd wines, like hock, ou^ht to bo preferred 
to sweet wines, and eider to malt liquors; for when the formrr is iho 
iwiuil bevenge ihe people are leaner than when the latter is usually 
drunk. Plain water, or mixed with a small proportion of tho best vioo- 
g*r, may ha takon. Vinegar is better than the juioo of lemons, having 
passed tbiougl) tlie process of fermuntation. IVa and coffee ahoula 
be taken by corpulent people without cream, ^olid food — The bread 
should have the bran in it, so as to be more digestible. Voidable 
diet to be preferred; linrd dumplings excellent. If any animal food is 
taken, let it be fish or lean and dry meat. No eggs or butter, and tha 
less sugar the better." * We cannot now, it is true, subearibe in their en- 
tirety to the recoiaiacndations hero furnished, for, in tomo rcapocts, owing 
to the imporfcct knowledge of pbysiologr whiob prevailed in ttir John 
Sinclair's time, tbey stand at vartanoe with the precepts founded on the 
tcachinffs of modern science. 

A fi'.w years ago a gruat stir was mado aboat iho treatment of oorfiu- 
lenoy by the publtoity given by Mr. llanting to his oivn ease, in which, 
after unsuccessfully trying other means, he reduced himself from cnmber* 
some to comely dlmcnaiona by dietetic measures. Ilia original dietary 
table, Mr. Banting tells us, consisted of " broad aT»l milk for breakfast, 
or a pirn of tea with plenty of milk, sugar, and buttered toast; neat, beer, 
mucQ bread, and pastry for dinner; tho meal of tea similar to that of 
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g«n«rkllT a fruit (art or bre»d and milk forsapper.** For 
(Ilia he nutMitilutcd — Brtaf^ast *t 9 A,ld.: five or six ounoes ol eitlier b»ef, 
mutton, kidnevB, broiled fish, btcon, or cold nut of any kind except pork 
orveal; a largo ciipof t«a oraolT«e (iritbouttuilk or sugar), n littlv biscuit 
or on« ouucu of dr; toast: mnkiog together six ounces of «olids and uiiie 
of liquidi. IHmifT hX Sr.V.: fivo or six ouii<.-«a of any fish except sml- 
moii,h«rrings, or««U; uiiy ni««t except pork or vcsl; anjf Testable ex- 
cept polftto, parsnip, be«t-ront, turnip, or carrot; one ounce of dry tos»t; 
fruit out of a pudiimg not sweetened; any kind of poultry or gar'ne, and 
two or thrcto glasses of pood claret, sherry, or m«deirD — champagne, port. 
And be«r fortiiddon: making to^thor tt-n to tw«lvo oune«s of xolids atxl 
ton of liquids. TeutXGv.u.: two or thre« ounces of cooked fmii, ^ rwrt 
or two, and a cup of tea without milk or sugar: making tnolo (ourooDeM 
of solids and nine of liquids. ■ JSupper at II v.u.: tlire« or four ouucee of 
meat or (iah, similar to dinner, with a glaM or tvco of claret or aberrj ftDd 
water: making; four ounces of solida and seven of liquids. 

With (his ohaoge of di«t Mr. llaiiting states that he fell in w«ig}it 
from 14 stone 6 pounds to II atone 2 pounds in aboui a year. Such isDoth* 
ing more than, without the nidof exi>orioiico nfTordfd by his case, Tvould 
have boi^H pbyHiologically looked (or. Jf K« had been tryiiij^ before tbo 
oliangtt to increase liis corpulence he could scarcely have eelectfid il moreap- 
propnate diet. Thatra.n8itioTi,havingin view tho object to be obtained, and 
spcnking upon the strength of previously acquiriKl piiysiologica) kaow- 
ledge, ws» from an erroneouiily to a properly constructed dietar>'. 

lio new principle uf actiou was brought to light, but tliere is thia to 
be said, that before the introduction of '* Bantingism " it was not suffi- 
ciently reatizud that dictotics mifrht bo turned to such praetical aooount 
as it is realty susceptible of for the reduction of curpuleooy. 

It must not be lost sight of that the gvandty of food in Mr. Bant- 
iog's dietary is auch aa would bo calculated to contributs its share of 
IdBuoooo toward reducing the weight of the body; and it certainly must 
not be looke<l upon as safe to bo indisoriminatcly followed — indeed, there 
is reason to beheve that, when the popular rage for " Itantincistn " pre- 
vailed, many persona tnourrod a serious impairment of health by keeping 
too strictly to the letter of the recommendation given. The dietaiy pro- 
vides twenty-two to twenty-six ouiiL-ea of aulid food, with thirty-fivo ounces 
of iiuuids, p«r diem. The twenty-two to twenty-six ounces of solid food 
may DO taken as roprcsenting about cloven to thirteen ounces of wn|«r> 
free material, and if reference be made to Playfair's dietaries {vidt <mf^ 
p. 21f2), it will be seen that this fails to come up to what is olaseed tj 
only a " siihaistence diou" The middle diet of Guy's Hospital, wbiofa 
fonns the general diet upon which the inmates of the institution arv 

(arded as furniah* 
fie support of 
food, snd r^ 

presents I6f ounces of water-free material (niiU. y. 321). With theia 
comparisons the rvoder is supplied with data for forming his own judgniont 
Upon the point in question. 

Br. Parkea, after remarking that an excess of albuminates causes a 
more rapid oxidation of fat, says,' " It is now generally admitted that ibe 
EUccess of .Mr. IbintiTig's treatment of obesity is owing to two actions: 
the increased oxidizing efTecC of fat conscqnent on thi: increuse of meat 
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(especially it cx«rci>e b« oombincd), and tlin leuonml intorrurvnoo with 
tliv oxiditntion of fai conaequeiit on the depHvalioti of atarche*." 
M'lietlier or not an iocrcaae of meat produi>es th« alli»ge<l efToct of pro- 
moiia^ the oxtdatioD of fat, it is practically evident vhst cROueh to ac- 
cotint for what oaours in to be found in the sparo allowancv of food and 
the rMtrnitit iiniioacd io tha u»eof fat and fat-forming priiiuiplns. 

Aaa ratumi fur tho fiuidance of the corputciit, it niav bo said that the 
fat of meat, butter, erenm, sugar and swotttM. jTaft/y, puddinf;;^, farinacfous 
arltoIoH, lu rioc, «*ffo, tapioca, etc, patutcics, carruln, pumiipii, boot-root, 
>ve«t ales, porter, atout, port wine, and all sweet wine«,))ltould bo avoided 
or only very sparingly coasumed. The articles allowable, and they may 
be taken to the extent of satiafyinsr a natural appetite, are loiu) moat, 
iioultry. game. 0)f^ milk {rnodoratoTy), preen vi^^-tahlittn, itimips, tueeu- 
lent fruite, light wines (as elaret, burgundy, hoelc, etc.), drv sherry, bitter 
ale (in moderation), and spirits. Wheaten broad should bo consamod 
sparingly, ami brown bread is to some extent bettor than white, Th« 
ffluteu biseiiilH which* arc prrparcd for the diabetia may, on aooount of 
their comparative freedom frnni slarch, be advantageously used as a sub* 
aiitut« for bread in the treatment of obesity. 

In dutlntf' Mttrliilut a morbid oondition exists, attended with a want 
of nasimilativa power orer the starchy and saccharine priiMiples of food, 
and in urdcr to Iceep down the aymptoms of the diseaso, the dietary re- 
quiros to be framed M as to cecijro as far as practicablo on cxcltiaioB of 
tlitis« principles. The followiiic it tli« dit-ury plan for this oomplaint, 
introduced into my work " Ou toe Nature and Treatment of Diabetes." 
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Mat Eat. — Bntcher*s meat of all kinds, except lirer; ham, bacon, or 
other smoked, salted, dried, or cured meiiitt; poultry, g'amo, sheh-Kab and 
fish of all kinds^ freah, salted, or cured ; animal soups, not thickoncd, twvf- 
tea, and broths; the ajmoiid, bran, or ({liiten stibstitnte for ordinary bread.* 
9gg* dressed in any way, ehuiMc, ereniti.ohv<:4c butter, oream, ffrMRS, 
spinach, turnip-tops, f turnips, f I'renoh beaas, \ Brusfiola sprouts, } oanU- 
flower, t broeooli, f cabbage, f asparagus, f Mak-ale, f vegetable marrow, 
muahrooms, water-orc«s, mustard and crc«s, rucunibcr, lettuce, cndirc, rad. 
Isbes, celery, rincgar, oil, pickles, jelly (flavored, but nut sweetened), 
■avory jelly, blano-nunge (made with cream, and not milk), custard 
(made without sueor), oats of any description (except chestnuts), oliviMt. 

Must AVOID Eatiko. — Sugar in any form, wbuaten-brvad and ordi- 
nary biscuits of all kinds, nco, arrow-root, sopo, taplocn, niaearoui. ver* 
iiiicelli, potatoes, carrots, parsnips, bi-et-rout, ]>vas, Synuhb onions, pastry 
ami pudding! of all kinds, fruils of all kinds, fresh and preserved. 

S1a\ Drisk. — Toa, coffrn. Cocoa from nibs, dry aherrr, claret, dry 
£«utome, Uurz'undr, Chablitt, hook, brandy, and spirits that have not 
been sweetened, soda-water. Burton bitter ale in moderate quantity. 

MvsT AVOID Dkdisuio. — Utlk {wtoept sparingly), swaet ales (mild 

■ TbeM MtlMtitslea may be obtained at Hr. Blateblsv'a, SOS Oxfort stteati Xr. 
Von Abbot'a, I>Eine«'a aiTMi, CaTsadUb aqaan: and Mr. BosAhron'o, IW Btveot 

Btrsot 

t rhoM marked with a dicxer maj only be eaten la raoderota quantity, sod 
stieuld be boiled in a latge qnontaty of wstsr. 
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and old), porter utd stoat, cider, all nreet vrines, sparkling' wines, poti 
wino (tinlcH ipkrin^j), lit^ueim. 
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Exp«neD«6 hu abown that, for tbe proper nftiota&anoo of healtb, * 
cortAin proportion of tbo food must bo «onaatn*<l in the fresh st&te. 
Tile ill effects tbai are produciblo by • too exolunre rentrictiDn to saltMl 
and dried provKions arc noir reooffnized in tbeir trae lialit; anil witli ilia 
knowledge that tiaa be«s obtained, means have boon placed at nur i»>nf 
inaod for averting those eaiamitoos results duo to scorbntio afToctions, 
wbitA were foraierlr so common, partiealarlf amougitt the uaritime 
olaaBa& Without bcin^ able to ^iro tbo preoiae reaaoQ for what occura, 
it ii eviiient tliat tbora is aoiiMtbiii)? aljHVnt from dried and aallod food 
which the svaivm rvquirea, for uudur n-striclion to its u»c for n IrDi^tb- 
ened period, a state of porertj of ihe blood is induced whicb leads to the 
v&rious man ifestat ions of defective nutrition that aceompeny aourvy: 
and, monorcT, by the emplorment of n c-rtain amnunt of fresb or BacCB- 
lent vegetable food, and even of veigetablo jtiiovs (lemon-juion and linn». 
ioice are speeiallr used for tbe purpose), not onlr maj- the crits of scurvy 
bo arerlod, but the diseswd condition when established in«>- b« cured. 
Il is ffODerally considered that the anti-scorbutic virtue of tha articles 
named is owing^ to the vogotable acid* which thej cnntain; but it niusl 
be remarked that the pure acids canuot be efhcaciousty used as a substi- 
tate. 

A beneficial influence mar bo exerted in cortain states of tbe BTStem 
by regulating the amount of ^uid ukea. 

The supply of a corisin smouht of fluid is as indispensable aa that of 
solid inatu-r for the {>vrfomiaiioo of ibu operations of life. One uae of 
the fluids taken i»io furnish the requtsita litjuid lusteriiil fur ciirr_vinjr tke 
effete products from the body, %\ itb increa»cd water-drinkiii}; thero is 
an increased discharge of urino, and with it an incronscd removal of aolid 
inattcr; and there can be no doubt that, in certain states, a powerful in- 
fluence fur trouJ may be exerted by putting tiiis princi|>te of action into 
force. Wiin those, for instance, who lead a sedentary mode of life, and 
aro aceu8tom<yd to. full living, tho eflfoct of the free consumption of a 
waterr Suid niur be to rid the aystera of impuriliea which mij^lit other* 
wise lead to evils, such as liver disorder, gout, gravel, etc. L*r«lwblj 
much of the l>ciicft in many instances derived from underling tjM> 
oourae of treatment pursued at a wateriiig-rcaort is iu great part dae to 
the eliminative effect of the water drunk. 

The ralrii^ton of fluids is also sometimes capable of effecting caod. 
It ooQStituies a recognixcd therapeutic agency that is occasionally em- 

flored in certain cases under the denomination of the "dry trcattuont." 
t lias been reconiniendMl for cutting abort a common lii'H'ixmld, Mod 
when so employed must bo put in forco at the very commencement of 
the attack. No liquid of any kind is to be drunk until the disorder is 
gone, the object b«iiig to avoid supplying fluid for dis<!hBrge fmm tbe in- 
flnmed mucous membrane of the nose. The treatment is nfGnned to be ^ 
leas distressing to bear than miglit bo thought, and to be ojipable of ef- ^| 
fccting a cure in forty-eight hours. In pleurisy, with serous effusion. 
fe«ding the patient upon the driest posKii>Io diet, and withhuUliiig liquids 
as far aa practicable, has, in some cases, proved anccciuful in leading to 
an absorption of the fluid. Tlui restriclion of fluids likewise forms a part 
of Mr. Tufneirs plan of troatmont o( internal aneurisms hy "position and 
Ai-t <> fijg treatment is specially advootvd fur au«urisms of the ihoraoia 
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I snd abdominal sortn, wliich cannot bo oth«rwis« tnstcd, ai}d wrenl ex- 
^^H aiiiples of succps»riil Usuo ha«« tM>rii placixl on record. Thi- |K>iiitii iiiRietl 
^^^P Mt nro to dimiiiUli the votuino of Itlood am) ntdiiMi tho KotivU^' of tlio oir- 
^^ culation, so that coagulation of tibrine within the bso mav be farurvd. 
I Conjoined wicli a strict matnlctiance of r^^st in the r«oiiinDent position 
I for eif^ht or ton wci^lcs, ihu duily diot rrct>iiim»nd«d for uso conniei* of 
I two ouIH:(^s of whJtv broad vrilh butter, untl two ounces of cocoa or milk, 
H for bninWfBiil; tliniu oainneti uf broil^td or )ioil«d m<^at, with ihri!*' ouitccK 

I of i)otato«B or tiread, mid four otiiices of iv«t«r or li};bl olaret, Tor dinner; 
I ana two ounwa of bread ntid butter, with two oiiih-i*:^ of nnlk or ten. for 
B siitpper; making, altoifctbi^r, ttn outuxu oj' solid andtiyfit aunct* oj' jtuid 
H yrwa IN the hectiti/'/bur hours. 

I The iiattinG of t)ie food exerts a marked influence on the Brine, aiid 

B tlic effect may Iw turned to useful account tlii^rapRiitiaiillv. 
■ Ph>-9iiili>g>- teaches us that tin; kiduevn ]>erfon» an oltminativo nffioe. 

I The water which they remote in rejrulalliijr the amount of fluid in the 
^^Hsyvteni ia made the vehicle for carrying off solid maitrr, com in ting of 
^^B umIass products of metatnorphosis of tlw foftd atid 4-ITiMu tnatvrials result- 
^^Hii>^ fram tha disintegration of the tiMiiea, which poison and produoe death 
^^B if allowed to accumulate in the blood. As long aa the kidneya are aeting 
^^H hvalthily, these matters are diiehari^d as fast aa thoy am formed, and no 
^^H danger of thoir unduu mtvntion within thi; body ia iitourrcd. The kid- 
^^H Dcya, however, are liable to beoome the seat of diseaso of a character Co 
^^V lead to their climinative eapaoity being interfered with. Bright's disease 
W is of ihia naitiro, and onn mode of fatal trrrminntton in thia affection is 
^^_ by unemio puiuming — in other words, by coma attributable to the imper- 
^^B feet removal of urinary products. 

^^H Now, the nnionnt of urinary matter to b« discharged is largely do- 
^^M fii^iiiient upon the nature of the food. The fals and carbohvdrutos ihn^w 
^^^K n<j work upon the kidni>ys. Tb» priKluctn ot their uliliaatiou' — oarlxinio 
^^^v aoid and water — pass oil throuj^ii another ohannol. Tho nitroffonoua in- 
^^B^sta, on the other hand, as explained in a jtrcvioua s(-<!tii>n of this work 
^^^B (fide p. 4i), in ^m.tt part iiTidor):;(i m>'l amor phonic, and vivid tlioir nitropnn 
^^H to be carried off in cnmbinaiioii with a portion of Ihcir other ulcnn^nlH, 
^^Bunder the form of arinary pro<Incts. In this way tbo kidneys beeomo 
^^H laxtnl by the food. Under an ordinnry misml dii-t, indi-c<l, the chief pnrt 
^^H of the solid matter of the unne consists of nitntgi^nouH prwlucts, aiul ob- 
^^Btervation haA shown that it ia to the nitrogenous matter ingeated that 
^^Hfhcso stand related.* Upon the principle, therefore, of endeavoring to 
^^Blight«n the work uf an aneetod orf^an, it is reasonable to infer tliat gooil 
^^H may be done in Un'gbt'i di*nnao by arranging the diet so as not to load to 
^^H the introduction of more nitrogenous matter into tbe system than is Bh«»- 
^^* lutely needed, and this may lie effected by allowing vcgi-table food to 
I preponderate. 

I It must not be lent sight of that tbe encape of albnmpn might be 

I brought forward as affording an argument in favor of an extra amount of 
I tiitrugonoua matter being rerjiiirvd in order to compensate for the waste 

Y occurring. In the form of Bright** disease, however, nberc the greatest 
impairment of functional caiMicity of the kidiif-y ia encountered — vie., in 
th« concncted kidney — the amount of aUmmen cseapintf ia frequently 

tinsignilicant, and sometimes, even, there may be none. It may be pre- 
unmably considered, iu fact, that the effect of the mem tosa of albumen 
|b not so much to be dreaded as the danger oi ura-niia, which is constantly 
impending, and which is the most likely to be staved off for a time by the 
23 
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diftetie measures U»t iro cAlcuUted to lead to a limited produetiaa of 
uriDitry matter fur diNchargu. 

Tbe reaction of tfae urine ts abo tuiwcptiblo of beinr influencf^d bv xh» 
cliaracter of tbe food, aiHl thta likewiiiA may bo tumoa to account tLaim- 
pcuticallv. Tito effect of animal food is to iiKireaae tlio acidity, whilst 
that of vegetable food is «» diminiah it, and even to prodaoe alkalinity. 
The urine of the do^, like that of die carnivora generally, is »lrotifily acid, 
but it mny be rendered alkaline by a diet of potatoc*. The urine of the 
lierbivora, although acid during fasting or dunog the iniorvnlt of disaa- 
lion, tends to become alltnlini: and to remain »o lor a certain period ^ter 
feeding'. The ordinary rcaotiou of tbe urinu of man — a mixed feeder — ia 
acid, but after tniita and other vegetable articles, partaken of lar^peiy, it 
lias been obMirvctl to prcsi^nt an alkaline behavior. Bernard euiulii^ed 
anobsdrvaiinriupon hiinM'lf i>eann(rui) this [loiiit. and obtained aatronitlv 
marked attestation. His urine, to start with, waa examined, niid found 
to possess it* ordinary acid character; and, moreover, was aulliciently 
loaded with litliatir» to throw dowii a deposit on coolii]^. lie b<?gan in 
thft morning, and cotiRncd himself throughout the day to vegolables, fniit. 
and butter, llie urine remained acid till night, but on the following 
morning it was decidedly alkaline, and no longer threw down tbe lithate 
dctKutil that bad been noticed b«for«. Ho pariook at 8 a.m. of coffee aod 
milk and bread, and at noon of meat, eggs, cbccae, and wine. At 2 p.m. 
the urine waa still alkaline, but at 4 i>.h. it bad become neutral, and at 
6 r.M. acid, in wbiob state it afterward remained, and again threw down 
the Ittbate deposit. 

I>r. Benoe Jones pointed out that the effeet of tha ingestion of food, 
without mferencn to anyapecinl kind, is to diminish for a time tliu aciditT 
of tbe uriim. Uo found, as the result of an examination conduotnd at 
aboK intervals, thai a notable falling off in it* acidity waa discoverable 
aft«r a weal; and that in numbers of healthy per&ons it becauie neutral 
or alkaline for two or tbrve hours after breakfHst and dinner. Dr. Bvnee 
Jonna regardt^d tbia result an dopenditnt on tbe withdrawal of acid from tb« 
blood into the atomaoh (or the pur|»oflo of digeatton, the blood being tJiereby 
left for the time less capable of yielding acid to the urine. Dr. KoborLa * 
haadiacuMod the subject, and refer* ibn phetinmcnon to the effect of 
the entrance of the newly digest<;d,food into the blnod. Ue saya, " If, 
a« is believed, the normal alkalescence of the blood is due to the prop<kn> 
derance of alkaline haaos in all our ordinary nrticlca of food, a meal is 
jm* fanfo a doae of alkali, and must iicci'ssanly, for a time, add to th« 
a I leal CHOC noe of the blood; and as tbe kidnova have delegated to than 
the function of regulating the reaction of tbe blood, tbe urine immediately 
redocta anjr undui^ addition to or subtnctiun from tbe blood's proper 
alkaleKOcnco." Withtmi detrmcting from tbo validity of the i-xplaiiatton 
•uffg««ted by Hr. Ik^nce Jones — for the ahslradidii of arid from the 
blood by the stomach may help to produce the result — IJr. Roberts' view 
is in harmony with the circumstance that the effect of food in the way 
mentioned is moat Ktrikinglv apjttrent in the vegetable feeder, where the 
aalintt Blatter ingealed baa tti>- greatest capacity for giving alkalesonnoe. 
In the rabbit, for instani-e, iho urine, whiufa ia acid and dear during faat- 
ing, beeomes, as an everyday nccurrsnce, ojiaque and milky after the in- 
gestion of ffiod, in consequence of tbe depoaitioa of earthy phoaphaiea 
resulting from the marked degree of alkalescence acquired. 
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From nhttt ban preccdoi], it is iteva ttiat kd exoes* of acidity and of 
•olid iiiatLcr may be reduced by moaita of a prejtoiidnruice of vvgeuble 
food in th« diet. With thaiA suffering from the lilbio acid dtatoesis — 
those in whom tht> iirino may throw dawn nn) xkikI, nr timplv bv unduly 
loaded and acid — « inoiit beiiefidal effect may be pr<Hluu«d by airanfriiitf 
tlio diet Kit that a litniled aJlowaiica only of niiiintti foud is cooMumpd, aou 
thai auoouieDl regetables and rruila, with ih« li^ht nines, as clart-t, hock, 
eta, obtain a coiiHpicuous [>tac«. On thi>()iii«r hand, vrhore there is a teo- 
doncy to alkalinity and th« dcpoaition of tlic earthy jihoaphatvii, exactly 
the opposite courae should be adopted ; but it mutti be remarked that the 
aame decree of success is not always in ihiacaae to b« obtained; and, 
whor« thn urino t* alkaline from the pratenoa of amtnonia, no docidcd 
offect uiti»t be looked for. 

I bare hitherto been speaking of the therapcatic application ot die- 
tetios tbroueh inJluonoos oxert»d upon the eystem, and have shown that 
various morbid oonditiona are capabln of being- buiiulicially afleoled by 
appropriittely regulating the nature of tlie fiiod <!on»um4^1. I will now 
pass to the conaidcratioD of the application ot dietutics to the treatment 
of diseased and di«)rduri>d cuiidititms of the diftcstir? orfpins, and, here 
dealing with tht> immediate Tocioroctty that is obaicrvisd to exist, tbo 
character of the food forms an all-important matter in the maiiafenMnt 
of the oas«; ii»d««d, it is not too much to eay, that there is tisualiy more 
to bf^ donn by proper di«t!nf; than by thn ngiuinv of dm^; aod^ without 
Millie atKintion to dietetics, drugs will rarely be ^outid to prove efficacious 
ill sfTunling relief. 

It is as organs in the cxeroUo of their function al capacity that the 
digostivn organs am brought into relation with food; and it may be le- 
raarked, as a preliminary point of oonsideTatioti, that, bi-aiili-H the «b«>> 
lute character of the food, tfaoro arc conditions of a collateral nature con- 
rMcted witb its ingestion which exRtt their influenca for good or eril, ai>d 
demand attention. Id the first place, much depends uikiu the state in 
which the food reaches ibo stomach. Thorough mantication affords great 
assifiiance to th« porformiuico of digMtion, and dcningemont of th« di- 
gestive aystem is not unfrequeitlly attributnblu to the food being swal- 
lowed in an imperfectly masticated state. The dental art may here 
prove of ine^lculablo sonrioc, and •omclimcx it may be found advisable io 
rooommoud that tho food should be fmely minced before being cntcn — un 

r ration which may he moat effectually achieved by having reoourso to 
aid of a mincing appnfatutf, and small mincing machines have buen 
specially ooiistruvtvd fvr tli« puqKisc. Taking tho food st regular periods 
also tends to promote the ordoily working of tho digestive organs, and, 
where derangemont has to be rectified, slioidd bo carafullv attended to. 
Tb« amount of food thac can bo taken at a timo should furm the guide 
for regulating the frequency of taking it. Tho smaller the amount tole- 
rated at utiee, the more frequent should be its administration. An inter- 
val of more than four or five hours' duration between the meals is (o be 
ar<H(ltd. It acts p«-mioiously tn more vruya than ono. By inducing an 
exhaas4ed state of the »yst4:m, it diminishes tho energy of the digestive 
organs, and, whilst having this effect, it at the Raihe time calls for the 
exercise of inoreasad energy, on account of the larger amount of food 
which requires to Iw taken at each meal, as a compensation for the dura- 
tion of the interval that has olapsod. It is with digestion as with other 
kinds of work : the cITi-ct of allowing it to be leisurely aoconiplished, as 
bjr taking tDod(int1^Huc«d in<,-«ls at iutervaU of raodcrate duration, instead 
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of arowding: it iiiio limited p«riod«, u by Uktn^ lar^r mnala with iol«r- 
»»!« ot \ong*r dimlion, is to ronder it more easily perfdrmed 

In pviiu attcnlion now to the kind of food best sduptcd for em^ilnr- 
mout ill di<^tr«nt dUordored 8t«t<-e of thft «liinctitkrj^ onal. the ratioiul 
ooiiree will be to tsk« tl)« iitflueiioe oxerU--d b^ the various groups of s)i> 
incntary articles u sSordinje a guiding principle jf action. 
' The office of th« stotnAclt ia to dissoiro tiiuogniioiix maUor, and as an* 
iitial food itf ohBraol«rii«d by n preponderating amount of suob tnatter, it 
apeoially taxes the powers of the organ in question. Peas, boans, and 
other Ivgumiuous 8e«d» are, amonjfst vegetable articles, the richest itt ni ~ 
trogeoous tnattvr, and honcp, as comtnon cxporicnoo testifies, prove tnc 
trying than othi^r Tegv<la(}le produiMs to gnxiric digostion. 

lit ffbrile, ai'ute iiillsiiitDatury, and ulher couditions where an absence 
of digcstJTo power prevails, it is not onlj useless to introduce food of tho 
nature above referred to itito the stomaoli, btit absoiutolv pnmicious, as, 
from its remaining undigc)ttcd,it ean otilv prove a source of irritation and 
disturbance. ^Vhatever is given should be susceptible of passing on 
without requiring the exer«i«e of functional aotivity on the part of ibe 
stomach. £cnc« tbe food insucb cases should be confined to such articles 
as beef-tea, mutton-, veal-, or chieken-broth, whey, cslfB foot and otber 
kinds of jelly, arrow-root and such like farinaceous articins, barley-watrr, 
rioe-iDucilagio, gum-water, fruit-jelly, and the juioe of fruits, *a lemons, 
oranges, ete., made into drinksL IJosides its objeotion&blo nature m» eon 
uerus the stomach, it may bo presumed that, if nitrogenous food were dl 
grated and absorbed, it would be nilculated afterward to pnive obnox- 
ious to the system, onaeeount of the produets itgirea rise to creating tbo 
■l«tnat}<l ihcy do for the perforraaiioe of glandular oliminativn work. 
With articles of the carbohydrate group, on tns other hund. no such glan- 
dular work ij( Roiled into n^quiMitiiin, Whrro a little latitude is ullowable, 
the employnieut of miik, and of eggs in a fluid form, msy be eanctinned. 
Itnmd-jelly, which is made by steeping bread in Ixiiling wnterand pasain| 
ihrougn a sievo whilxt still tint, ix aUo an attiolo that may b*-' uned undei 
similar oiro urns lances, either aliine or boiled with milk. From this, aa 
the oircumstancea jiemiit, an advance may be mado to solid substances 
which do not throw much work on the stomach, fucli an rice, sago, tapioca, 
bread and custard puddings, am) stale bread or toast soppetL Next may 
bo allowed fish; and the varieties to select are whiting, solo, flonnder, or 

idajoe, which should bo boilod or broilnl, and not fried. Whiting, of 
iah, is thai which prl>v(^sthu lightest to tlieslninaoli. As power becORM 
restored, calves' feet, chiakuii, game, and butelior's moat — mutton to 
gin wilb-— may bo perTnittvd to follow. The exciting action of anitni 
food ui>on the syttom of tho invalid is exemplified by its liability tu oc- 
casion a relapse in oases of rhuuniatio fever when admmisLernd at too early 
a period in fionriilooonce, 

1 have been f«ferring to the appropriate food to be made use of wber«^ 
defooiive digestive powL>r depends u[>on the genera) state; but oases 
frequently presenting tbemsclvos where the source ot dofci't prtnurily 
long* to the stomach, and equal care is iV'quired in adapting the food to 
the amount of power that exists. 

It may be advisable, in some cases, to refrain altogether for a tims 
from introducing any kind of food into the stomaoh, and here recoi 
•hould bo had to the omploymeot of encmnta, consisting of artiolea fitt 
to uidargo abtorptinn into l)io blood- vrasvln. Amongst tbeae, in th«' 
foremost rank as a desirable agent tor use la suob eases, is a preparatioa 
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tUftt bu b««n mad« at my *aggcstion by Mcjihri. Dnrl>y & Go9d«n, of 
140 IxuIoiiIikII street, London, ami cMitti " Fluid Kleai.*' It constituteii 
meat th«t Iins b«ea r«daced U> a fluid Bt&te by nrtificiu) digestion; slid, 
rcprasentiag, M U d9C«, » product of diffcation, it (uriiislii;* a material in 
identically Uio utno faToraolv atat« for absorption am that wliiuli imtu rally 
ptissi^ji on from tii« slomacli. It may bu inixt-d wiili Bu^'ur atiit tbLol((<iivd 
with muciia^ of starch or arruw-root, and, if necessary, a little braiiuy 
may bo added. In tbo absenoo of this, th« nstial aponts cmployod as nu- 
tritivo coomata are ooiioeutrutvd beef-tea, cgga, and milk. 

Iq cases of ulcer of th« Htoinach, acute gastric catarrh, and Tonaitioft, 
vrlietlier from th«se or from some other cause, the food must bo t«l»ct«d 
fiom that which Ja nutritious, and which, at th« samo tJmo, taxes Uaat 
tilt) digestive pow«n. Milk— and this is often better borne after being 
boiled — millc and litoc-waier, or milk and soda-nat«r, will frequently be 
found to ho tolentiid when other artioloa cscitc iiritation atid arc re- 
ltim«d. Somutiinos the rnilk may be advaiitsg«ouHly mix«<d witb iain- 

f;Iu»!i, arrowTOOl, grttund rioe, or biaouit-puvrder. Th« addiliua of agents 
iko the three last-named articles inoreasM the couBiatunoo and improves 
tlio alimentary value of tho food. Thvy at tho eamo time, by virtue of 
llioir pruACnoe, luiwii the oolicsivcncai of the inaj» which ia forrticd by the 
procesii of curdling which the milk undergoes on arriving in the slomacb. 
Where chronlo impairment of powor exists, ab in orainary dyspopata, 
tbo patient luunt bo guidvd by what it is found from experience will 
agree. Whilst avuding that which is known to be of an indigestible 
naiuro, and whatever, through idiosynoraay, may happen in partit-ular in- 
stances to upsut tho stomach, th« maxim of management should be to 
keep the di«t as closely to what is natural as the circiimetatices of tho 
oaae will permit. Frequently, because a pureon is suffering from dy8}>ep 
sia, ho is recommended to leave off this and that article of food, and may, 
pcrhapA, in tho course of time be rcduood to taking oxclasively, or almoat 
exclusively, liquid nourishment. Such in itself is sufficient to lower the 
already enfeebled power of the stouiach. The organ, getting no employ- 
ment, becomes woakor sod woakor, and is also preju<lici»IIy inflttouced by 
tlie defectively uourisbcd state of the syatoni. The aim of the physician 
in these caiicji should be rather to raiae by appropriate trealnient the di- 
gsotive capitclty to the level of dige&liog liglil but ordinary food, than to 
rednoe the food to an adjuatinont with a low standard of digestive power. 
The food for tho dyspopiia oannot be too simple or too plainly dressed, 
or meala, mutton ia almost invariably found to be the most buitable, and 
will often sit lightly on ihu stomach when even beef lies heavily. CbickeJi 
and game arc allowable, also white fish (boiled or broiled), as whiting, 
solo, etc. (but not cod). Stale bread and dry toast, floury potatoes, rice, 
and the various farinaoeous articles, (ortn the kind of food derived from 
the vogetablo kingdom ti> ho xelooCad. 

The fatty oonstttuents of food {was through tho stomach to undergo 
cmulsilication or prepamlioii forabsorption in the small intestine. When 
fata are in a porfoctlv fresh state, and are Dot taken in oxcom, they pass 
on without giving signs of producing any effect upon the stomach. If 
taken in etoe&s, however, they are apt to exoite naniea and aicknesa, and 
bIm> *ubseqaontIr, from their intluenoe in the bowels, dtarrhces. From 
tlieir pronnness to iiudorgo change, and to give riso to the production of 
volatile fatty aotd», tbey are likewtic liabli:, under certain circumHt«ricc^ 
to excite derangoment. When delayed, for insianoe, for a long time in 
tha stomach, this oliango becomes iuducod, and acrid eructations, with a 
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burning sonsstion in th« stomaoli &nd throat — phenoiDenit coristttaLin^ 
henrtbura — Kre ttpl to follow. If tbc fat bus l)c«n cxpoattd to a strong' 
beat before being ooasiimed, U is airKadv partiallr deGOfaj>os*d, and now 
with gTBRt facility leads to the gastric trouble tb&i baa baen refurrod to> 
It ia fur this reaftuu that anvtfain^; contaitiing (attr matter vhich bas b*wn 
baked, aa pastry, etc., and fried arlick-s, pmve obnuiioug to ttto atomaoh 
uule&& liie di},'08tiii-e power is strung. Diiilies oousuiiiig of mcata, «>tc^ 
oookcd u second linio, art) BimiUrly unsuitcd fortho dyspeptic, on account 
of the clTci;t of tlic prolonged exposure to boat that has occurred. Apart 
from exposure to beut, butt«ir, or auv other fatty articln that has undtff- 
ffoae change— turned rancid, as it ia termed — by keeping, u alio parttcti- 
larly prone to up««t tbc stomach and occasion heartbtirn. It U unnace*- 
•ary, tlicrcfuro, to say, that faity matter in iho luast dcgr<:e rancid «iiou1d 
beaarupuldualy ai'oided by llie dv>i>eplic. 

As with fatty matter, the pnociples of the carbohydrate groap are 
notdigoatcd in Uic stoniaob. similarly, altHi, tlicy arc Liable to unuer;^ 
Amnge, dtinng their lojoum in tha orgatt, that may prove th« sonroe of 
disoomfori. Starchy and Baccliartiie niaiters, in oorlain staiea of the 
Stomach, seem to be tmniifonncd into lactic acid to such aB extent as to 
giro a highly pt<:t(fr natural acidity to it« contents. Acid eructatioua that 
may set the te«t)i on edge' are apt to occur; and, aa though (be Boid dU> 
fused itself along the mucous traL<t, a conslanllv sour taste is oftao expe- 
rieiioed in the mouth. Swvct things sro more fikcly than starchy to g\rv 
ris6 toBciditv, Amongst the laii«r, oatmeal and putatoi.-s ee«iii tbo most, 
aad rice the least, disposed to prove obnoxious. 

A result not unfro4|i(eiit1y arising from impaired digestion is tbo pro- 
duction of an iiLordinat<! <{iiniiiity of gns and its iineumuhilion, aa aa to 
yire rise to an inoonvenient distention of the stomach and bowel. Veg^ 
tshlo food, it is found, is more apt to crvat« flstalence than animal, and 
articles belonging to the cabbage tnbe are particularly to be n-^Ardml as 
objectionable by those who haTo a tcndoncr to this formof derangemenL 

Common observation suffices to show that the bowels are su»4jeptibla 
of being in a marked manner indueucod by different kinds of food; dlaf^ 
rhten, constipation, fiatulenoe^ and colic, constituting th« eflooti bjr wbtoh 
the influence is betrayed. 

In the healthy state no particniareffect is observed to be produeod br 
ordinary animal food; but, as prnvioualy stated, the trigitsticin uf a largn 
quantity of fat is apt, not only to derange the stouach, but likewtoo lb« 
bowels, and thus to prmluoo diarrbtea. 

The tendency of eggs is well known to very decidedly favor eoativv- 
nes9. 

The alimentary products dcrirod from th« fftrinscM>us seeds, anil also 
other dried farinaceous aniulpa, are mure easily borne by the bowels than 
any uther kind of food. Tber pass with ease through the whole dig»Btiva 
tract, but, whilst their freedom from exciting action renders their emplov 
ment advantageous in irritable states of tbo canal, tboy foil to supply t&e 
ttiniulus that is needed to keep the bowels adequately moved wboro » 
aluggish disposition exists. 

t^uooulent vegetable food, on the other hand, whether consisting nf 
fruit or vegetables, has the effect of encouraging akim* evaGuntinns, an<l 
thereby of pramoling a free slate of tbe intosimal canal. A liberttl em* 



ploTment of fiMjd of ibts kind is thus indicated where a costive babit pm. 
vails; and it is not un frequent ly found that, by partaking to a i 
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t«nt of fruit, panicalarly lu the early part of the day, persona ulhwrwia« 
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tranblcd with oonst ipation may succeed in procuring a proper aetivitr of 
the bowels. 0«m«(i too far, an actiinl ntuto uf looiionvsa mav be Mt«b- 
lUhed; a»il, from the exoile<l musculu- ni'liuii brouj^hl &bciut, ft-riping or 
colicky pAiiis mayalaobe iiiJaoed. Asanextcnaive uHe of sucmiU'iit vage- 
tabtv fuod is iiii)i<»ted in caa«a of cuaciv«n«sa, so it ia cuntrsindicaud 
viliera a teiidetic; to luoseiiciM prevnilit. Willi sonit' ponona '\t very easily 
ocoAsioDS colic and dtarrhata; and it is well known how lyjidily, won witli- 
uul such a tuuUency, fruit in an unrip« or overripe atate gtvce riw to th«aa 
{>heii<iin(<iia. 

Tho leguminous Miodit, p«iu and hoanit, cte., and thv proditcta derived 
from the cabba^ tribe, eet.'iii tu b« the most ptoue of all aliiiieiiury arti- 
olea to give rise to iniestiiial tlaiulenoe. 

A dietetic measure that hfis lon^ »ict with extenGive omplovtnent for 
rendering aasistancc in ovvrcotniDg habitual conMiputioii is inc use of 
brown Jiiatead of white brcjtd. The particles of bran eoiitatnM in it. bein|[ 
of an indiresli bli> natur«, produc« a certain amount of iii«ichaDical irrita- 
tion, which ia oftt-n found to supply the r(.-(|iiisit« alinmlus to f;landular 
and muscular action to correct the oRocta of a •luggiah intestine wh«ra 
the waul of activity is not very great. 

In dysentery, atid other forms of ulcerative disease of the int«xtine, 
scrnpuloiis attention requires to bo paid to diet. Tho object to ba held 
in view ia to keep the iiiteatine in as tranquil a state a« praciioablei 
'ilie food should eoniiat of article* which are known to exeri tbo least 
stimulant and irritant action on the niuoous membrane and miiaciilar 
fibres, and those which best meet the detnand in question arc such as 
milk, isinrlass, and the variouii farinaoaoua prnduotM, amongst which rice 
is pre-eminently valuable. Neat lo these come eggs, white fiah (purticu- 
larly whitinfjr and sole), white-fleshed poultry, fresh K^me, and fresh 
meat — mutton iti pivfnrenoe ta all other kinda. iNilted and dnnd meats 
are highly objectionable. Their pernicious eSeci is quickly fell, and ap- 
parently arises from their difficult digestibility in the stomaoh, lending to 
an undue excitement of the circulation thn>ughout the alimentary canal. 
Fruits and succulent vegetables, with the exception of a lloury pouUo, 
which is often easily borue, shoijd be strictly sliunned. 




DIETETIC PREPAEATIONS FOR THE INVALID. 

Pavana.— T^lco the white part of the breast and wtngs, freed from 
skin, of either roaated or boiled chicken; or tho under side of cold sirloin 
of roasted beef; or eoid roasted leg of mutton, and pound in a mortar 
with an equal quantity of stale breaX Add eitlier the water id which the 
chicken has been boiled, or bccf-tca, until the whole forms a fluid pasl^ 
and theo boil for tea minutes, atirriag all the time, 

Bxkf-Tea. — ^Mtnoe finely one pound of lean beef and pour upon it, in 
a preaerve-jar or other suitable vessel, one pint of cold water. ii^tir, and 
allow the two to stand for about an hour, that tho goodnoes of the meat 
may be dissolved out. Next, stand the preserre-jar or other vphsbI in a 
Mucepnti of water, and place the saucepan or er tbo lire ora ga»-stove,and 
allow the water ia it to boil gently for an hour. Remove tho >ur and 
pour its contents on to a strainer. The beef-tea which runs through eon- 
tains a quantity of fine sediment, which is to be drunk with tho lit^uid, 
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after botnc flardmil willi xalt nt disortition. Tbo jar or otlior v^aeal tn 
wliicb tlw t)i?eri«a i* made may Iw introduced inlo &d ordiiisry oven fur 
an liour, iiisteail of beiii)^ 8urruuiid«d by the walur in t)i« saucopati. 

licci-lco. ihus prcparvd, roprusunts a liixli')' 'lutiitivu aiiti rvatoratiYe 
liquid, witli II) agr«uubi«, riuh, meaty fluvor. It ia a oomiuuii practioe, 
howuvitr, anifiiifrM- cooks, to make it by putting il into a saucepan, and 
subjoctiiiK it to proton^^ builiiij; or tsiinmuriiif; ovur thu fire; but tite 
prudticl t)i«ii victldod eunatilulo* in fcniily a aoup or brotli itisluad of k 
tea. The prufonj^id boiling UaJii to tb« extravtiuri of ^{I'latine, and the 
liquid (fclntitiiics on oooling (wfaicb is not llio case wlieii prcpari^d m 
above uircct«d), bul, at tho aame time, llioalbtitnitious matter Lecoin«tt 
condonscH ntid ag^lunKt rated in auch a uianncr as to KubiiccfutMitlv form a 
pan of llitf Milid rojccled residue. l*)ie liquid also losct in flavor and in- 
vij^urittiiig power. All tliai ie wanted is tlist tliocold iiifiisioii sliould he 
licBlcd to uboui 170° Fabr. Tliiit ^ust sufBcus to coagulalv the nlliuinfii 
and euloNtigtnatU;r,aud thus deprive tlie pruducl of iuciiaraclur of raw- 
ness. 

The fJifliciilty i* often expcrinncod of gettinjr bcet-tca made in ilip 
kitchen in a cnrcful and proper manner; and to render liio pntiniii, as f^r 
a* tbia I* coiic<^riii»l, indcpi-ndcnt of the cook, Moavrs. iJarby &. Goadcn, 
of HO l^adttnhall street, I^ndoD, have arranged, at my suggestion, a 
contrivance fur i:onductiDg tiie procosa without tlie aid of lire or l&nip in 
tba eick cbsDihcr or anywbvn: thai may be dciircd. The contriranve 
ounsiKls (if ibi) Norwt'^ian box or ** nest " referred to at page 335, and a 
doublo tin otse provided with a suitable sbed contral space for rtxi^eivinf; 
the vesael coiiLaining the article to be cookvd. The tin appliance is re- 
moved fmni tho box and sent into the kiichiin fur ibe outside chamber to 
bo filled with water, which is tlien tu bo iiiadi- lo boil over a^as-aiove or 
fire. The Itoiling water thus provided furnishes the heal wbicli ia Bul>»e- 
quenlly required. Tho apparatus, with its store of beat, is carried baek 
and depoeiled in the iioD-oonducting- box, and the vessel eont«iriiDf[ tl)9 
article lo be i-ookeil i« ittaced in the central chamber. Tbe lid at the box 
bein^ eloaed, tlie beat is retained and communicated to the rontr-nta of 
the cenlral chamber. About an hour sullices fur cooking a pint of bcof- 
tea, bul the beef -tea may Ite retaiii«>d in tlie npparalus aa long as may l>e 
desired — for several hours or all nigbt if neoessary — and will hoep hot alt 
the while. Other articles, as a chop, pi^feon. etc., may bi; likewise cooked 
by the store of heat cont&ined in the boiling water; and there is this ad- 
vantage in the use of the apparatus, tliat, after sufficient time has botiti 
allowed for the proccaa of cooking, it docs not sij^nify whether tho food 
is eaten at one« or not for sovernl hours: il is always hot and ready when- 
ever it may happen lo be required. 

11ie Bi>r>araiiiti is also susceptible of being tunied to account for pre- 
serving a moderate store of ice id tho apartment of a sick person. 

Savort Bret-tha. — Take thrw pounds of leanlieef chop)KKlup tintly, 
Uiree leeks, one onion with six cloves stuck into it, one sninll carrot, a 
little oelery-sced, a iitnall bundi of bcrl's, consisting of thyme, marjo- 
ram, and parsley, one teaapoonful of salt, half a teacupful of mushroom- 
ketcliup, anil iliree piDta of water. Prepare according to tho dirootion* 
already furniibod. 

LiRitio'A BKttr-rR*. — Take half a pound of raw lean heef (chicken or 
any other ii>eat may U: siinikHy osed) and mittoe it finely. Pour un tu it> 
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in ft glMSB or liny kind of eartluitivrnre ves3«l, threo-<]uiirt«rs of a pint of 
water to which hiu> bacii kddctl fuur itropa of inLiriatic auitlftiid about half 
a sallspooiirul of aaJt. Stir well to^tbvr, and alluw it to stand fur an 
bour. Strum ihruu^fa a liair si«v«> aiid riiiM the reflidao with a<|uaner of 
a uitit of WAter. The liquid thua oblniritrd contuitis iho juice of tho meat 
will) itie albiinieii in &n uncoagulaicd m»vc, and aTtitoiiiiic, or miisde 
librino, whioii lias beeu dissolved by tlio ngfwy of tliii ai-id. It is to b« 
taken oold, or, if warmvd, mtiftt not bo bvt«d b«yoiid Hi}" Fahr, It will 
be observed tbnt no cuokin); ia here employed, and^ altbougti much Holier 
in nutritive material and more invij-orating than ordinary b^cf-teit, tlic 
raw-moat color, smell, and IMtv tbai il jiiMMuftaea sumetitiies cause it to be 
objected to. 

CiiirRBy-, VBJLL-t OR MrTTOM-TBA. — To bo prepared Uko bccf-t««, 
substilutinff either of the meata roforriHl to. 

If hrvth* iiiKioad of a tea aru rc(|uired, boil the article in a aaucepaii 
for two hours and atraiit. 

Pearl barley, rtOA, Termioelli, or semolina may somotimes be advattts- 
geoualy added to jpre incrcaaed nourisbiiie power. 

Th« Sesby j)ari of the knuckle of veal is llie best for veal-brotli. 

For chtokeit-bruth, tho bones should bo used ns wall aa tho flesh, aod 
all chopped upw Tbo feet strongly add to the charactoristio flavor, 

LutKin*t KxTRAfrruu Car.-(is. — Tliia article U Ur^ty sold, and, from 
the prestige afforded by its inventor's name, baa obtained a world-wide 
notoriety. Its truo position, aa 1 pointed out in my work on *' Digestion, 
ila DUnnlcm and thuir Troutmcnt," in 18C7, is aoarvoly that uf an artii-lo 
of iiutrilion, and this ia now heeinning to be generally rcoognize<l. The 
f^tit that from thirty-fotir pounds of luoat ontv one pound of extract, as 
itntod by Lii^bi^, ia obtained, showa how completely tho sub»tnEieo of the 
meat, which cunstit iilet ita real nutritive portion, must be exclu<led. The 
article, indeed, is free frotn albumen, fjetutiiic, and fat, and iiiny be said 
to aoaipris« tbo aalines of the meat, with vartoua cxtruotivc prinoiplea, a 
L-aDsidorablfl portion of which, doubtless, consists of products in a state of 
retFOgradu inotainorphosia and of no uno as nutritive agents. If nut truly 
of iklijnoiitary value, the preparation nevertheless appears to poescaa stim- 
ulant and rostoruitvo propcrti<.-s which reiidor it u^(ul in exhausted states 
of the aystem. It tnav be gtvtjn in vxtniine easva, in combinaltuii with 
wine. Uciug rich in tho flavoring matter (termed oamaione) of moat, it 
is often uaedfor imparting additional flavor to soups. 

Fluid Mkat.— This article forms a complctu representativo of le«n 
MMat. Acting upon my suggestion, Messrs Darby &■ Gosden, of 140 
Laadenball blrccl, undertook its preparation, and einrc 1SG7, when it wia 
first introduced, it hns stvsdily advanced into iiublio favor. It c^nutials of 
moat which lioa been litpeRed by artificial digestion, and, therefore, not 
only includes all the oiemeals of the meat, but contains them in the same 
Btate as they arc naturally placed by the stomach — that i^i, in a fit state for 
absorption, without requiring any further aid fruni digestion. It resembles 
in character a fluid extract, and is used in Tarioiia ways, cither alono or in 
combination with other articleaof food. 

Vx'tat the properties it pusaeeses as a produol of artificial digestion, it 
mny he Kpoken of aa fonninjr exactly what is wanted where recourse re- 
i^uircs to be had to the employment of nutrient cncmata. Used (or this 
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purpose, two Ubl^'UfMwiifulH, whicU about <xirrM]K)fiiI «rii)i b rjttarter of ■ 
pouiu) of iiM«t, may L>« iiiia«i with two ounoea of <nliitcF sugar, mnd dis- 
volvcd ia «ix ouoco* of muciUge of siftrch or u-rotr-nwt. 

EaexMciDi axd Somo ExTRAcrtop Mkat, axi> Mkat I^zfCMo rh.— TIjom 
ue sold at taHous eAtAbliatiintitii^ Tiivy may be obl&irted, ua woU a4 a 
outnWr of otl)(>r articles for iIki fiicl: room, Kt Mr. Van Abbott's spect«l 
di«lAry i]e[>At fur the invalid, N'o. 5 Pnntw* xtrvnt, Csveiidi»h »qu«r«| 
Ijondon; and of Mesani. Umid & Co.. at Not IL litlU* ISlaiibope str««l, 
Hertford Btr«et, iiayCair. Braud's "EsMJooe of Beef" Kaa obtained a 
bigfa rcputalioQ, ana ia yerj exi«o«ireljr employed. 

MiiJC AMD Sl'KT. — BoiloiMOunco of finely chopped ■ ant with a quarter 
of a pint of water for teo minutes, and press through linen or tlatmcL 'llien 
add one drachm of bruised cinnAinon, one ounee of soffar, and three- 
C{uart<>re of a pint of milL. Bolt a^&iii for ton minutw, and atrain. A 
wiiicgliUHful CO a quaner of a pint fonns the quantity to be taken at a 
tjin». It con«titiit»e a highly outritive and fattoning article, but if i^iveti 
in «xot!M is apt to d«nuig« toe aliineatary canat and oocaaion diarrboea. 

Flx>UB AKO MiiK. — Fill a Bioall basin with 6our and tie it orrr with a 
oloth, or, if prufcrrcd, simply tio thp flour up tightly in a ctotb. Intmeraa 
it in a saucepan of wal^r and hAJI slonly for ten or twelve hours, llie 
floor baoomea agglomerated into a hxrd masa, and ia only watted on the 
surfaoc. After drying, add ono grnlcd tablcspoonful tu a pint of milk, 
and boil. A noufiihing and useful article of food for irnlable statca of 
the stoDiach and bowels, and particularly auitablo in dyacntcr^ and 
diatrliwa. 

Plain biacu it- powder may be iub»titut«d, if thought proper, for tbe 
cooked Qour. 

Ego AMD Bbax^dt (Brandt Mixtcbb). — Take four ounces of braodr, 
the Mmc quantity of I'iii nam on -water, thn yolks of two eggs, and luUf an 
ounoe of loaf sugar. Uub the yolks of the eggs and sugar together, a»d 
add tbe cinnamon-water and brandy. Given in two to four tooapoonfal 
dovoa OS a restorative and stiiuuhtnt. 

I)keai>0'eixt. — Steep stale bread in boiling water, and paaa throngfa 
a fine sieve while (till hut. A ligbt nourishing article for a weak atomaofa, 
which may ho taken alone or after being mixed and boiled with milk. 

O^TMKAi, IVbridgk. — Mix a largf< uhluspouitful of oMtnn^al with two 
tftblcapoonfnla of cold water. Stir wvll, to bring tu a atato of unifurtnitr, 
and pour into a pint of boiling water in a saucepan, iloil and stir w«>tt 
for («n minutos. Flavor either with salt or augar, as preferred. Milk 
■nay be uacd iiiateail nf walnr, or the boiling mav be coniinucJ for half an 
hour and the prirridge Lurui^] out into a Houp>plaie and rold milk poured 
over it: thus prepared, the porridge sets ana acquires a solid ooosistence; 
the milk and porridge aro aiixod together little by liitlo aa they are oaten 
with a apoon. 

If the uoaritv Seotch oatmeal Is us«d — and this ia generally considered 
tho best — two lableapoonfuU may be sprinkled ioto a pint of boiling water 
and stirred and i>o\]i*ii for half an hour. At tlio end of ihia time the oat- 
meal is suJIIcieutly couktid, but many allow the porridge to conlinutt Mm- 
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iuariiig for two or three hours. It may h9 turn»d out into ■ ■ouj>-pUt« 
aitd ektvn with milk, kftor iho inftnn«r muntioiioi] above. 

Porridge is s fitiuri»liin^ nrtlulu of food, but is sometimes apt to ft'tvi 
rise to vrat«r-brHMl) aoi) itctditv, and froiu its alig-iitly irritant prorwrtics, 
wbitat udvunta^ous for oonstipatioo, must ho looked u|ion as objeotioa- 
tblo wbcra diarrhiBa, or a tondsncjr to it,.«iUt8. 

Oatukai. GRlTKr-— Mix thoroughly one tablMpoonfuI of proats with 
two of call] yrnter, and pour ov«r them one pint of boiling watur, atitring 
all llic vrhiltf. Boil for ton niinut«*, and stilt continue to stir, Sweeluri 
with sugar, and add, if desirvd, a )iltl« sherry or braudy. A soothing and 
nutritive food, holding a totally diSurt^nt ponition, on aoooont of tho nilro- 
gttiious niatler present, from the farinaceous preparataoiia, as arrow-root, 
ate. Milk may be used, if required, instead of water. 

Arbow-boot. — Mix thoroughly two teaspoonfuh of nrrow-root with 
threo tabtespoonfala of oold water, and pour on them half a pint of boil- 
ing wat«r, stirring well during the time, [f tbo water ia quite boiliug, 
tlie arrow-root thrckttna aa it is poured on, and nothing more is neoessary. 
If only warm water \* uacd, thn arrow-root musit hn afterward boiled until 
it thickcna. Swe«t«ii with loaf-sugar, and flavor with leuion-pvel or nut* 
meg, or add sherry or brandy, if requtro<t. Milk may be employed in- 
aload of water, but when thi« ia done no wine must be added, as it would 
ba othnrwi&o ourdlcd. 

Toat-Ut-moU, another farinaceons preparation, may be subatitutod for 
arrow-root. 

Barlkt-vater. — Take two euneea of pearl barley, arvd wash wnll 
with cold wator, rejecting tho washings. Afterward boil with a pint and 
a half of water for twenty nitnnte*, in a covered tasmI, and strain. The 
product may bo awe«iened and flavored with lenion-pevl, or loroon-pc<'l 
may be introduced whilst boiling ia carried oo. Lumon-juice is also sonie> 
tiniM added to Savor. A bland, demulc«ut, and mildly nutritive beverage. 

Obobat. — Blanch two ounces of awect almonds and four bitter almond- 
Meds. Pound with a little orange-flowor wator into a pasl■^, and rub this 
with a pint of milk dilutnd with a pint of water until it forms an cmul- 
ston. Strain and sweeten with sugar. A demulcent and nutritive liquid. 

Rlcx-w.\TKft, OK -Mi'ciLAOK o^ Ric*. — Thoroughly waah one ounoe 
of Carolina rice with oold water. Then inacerato for tlirao hours in a 
qoaK of water kept at a t«pid beat, and afterward boil slowly for an hour, 
and strain. A useful drink in dysentery, diarrh<Ba, and irriuble states 
of iho alimentary canal. When vireumstanees pennit, it may be iw«et- 
ened and flavored in tbo same way as barlcy-wator. 

Gmi-TfATSB. — ^Take half an outiee to an ouimm of gum arabio and 
wash with oold water, .\fterwnrd disKolvo by maceration in two pints of 
cold water. F.emon-peel may be added to impart flavor. 

Lt.Ni«Eiit>-TBa. — Place one ounce of bruised linseed and two drachms of 
bruised ti<iunrioe*rooC into a jug, and pour over ihnm one pint of boiling 
water. I.ti^htly cover, and digest for thrve or four hours near a firv. 
Strain through linen to rcndur lit for use. A mucilaginous liquid poasosa* 
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ing demulnent propertit*. Fr^^qtictilly uuid u n drink hi pulmonary ind 
untiary &II«<ctii>ii8. It is r^utlvrvd iitors p&lAtAble by t)i<: addition of 
sHcc^l Icinou lud sugor-caudy. 

Dkcoltion of IcKi^N'ii Mo.sft. — Wui}) one ouiicu of tlie moss in cold 
wfttur to rvitxjvo impurities. Then lioat with water up to nearly tlie boiling 
point, and rcjcvt tlio li<iuid, which has (•xtractod much of tlie bitter prin- 
ciple. Next uuil witti a pint of watur fur itin iniiiutuK in a covvre<] vossul 
and etmin with gentle pressure while hoi. A niuciJugiiKxis demuloeiit 
liquid, with mild bittor tonic properties. It may be flavored with sugar, 
leinuii-peul, while wine, or uromaiicM; ur miltc loay bv aacd insti^ad of tho 
water, bj wbich a nourishing liquid is oblained, 

Dkcoction or CaKuauKiui Moss. — Maccrnto half an oanc« of Carra- 
f;o«n moss in cold wat«r for tun minute*i. Romov(;aii(l buil in thrc^i pints 
of water fur a (]imrti;r of aa hour, and atraiu throuub Uuen. It |>oss«bscb 
the same kind of properties as, and iha)' be tiaroroa like, the dccoution of 
Iceland mosa. Milk, also, may be substituted for the wat«r. By doub- 
ling iho (|uai)t!tyof th« moKsamtioilage is obtained, and wlien tn a highly 
vonc«nlrj.(ed stat« the product solidifies into a jelly on cooling. 

WuET. — Curdle warm iiiilk with rennet, and strain od th« opalesoent 
liquid for use. It acts as s sudorific and diurotii;, and forms » useful 
(ini)k in fvbrila and inRiminiatory coniphiiiitn. Uulding a little nitrogen- 
ous matter in solution, and containing the lactine and saliou ouittar of the 
milk, it poasesses mildly nutritive properties. 

WiiiTK WiXE Whet ob Poswt.— To half a pint of milk whilst boil- 
ing in a saucepan, add one wineglaasful of sherry, and afto^rward (train. 
Sweeten wiili pounded su^ar, according to tutc^ A utuful drinlc in oolda, 
and tnild febrile disordon. 

Trbaclb WrtKV OB PoesBT. — Pour two or three tableapoonfuls of 
trpacio into a pint oF boili/ig milk, and afterward 1ft it boil up well and 
■train. Drunlc hut, it is frequently uaed as a diaphoretic for a oommon 
cold. 

Tamarind WiiKY. — Stir two tablenpoonfuta of taniariods into a pint 
of milk whilst boiling, and aflerward strain. It forms a refrigerant aod 
•lightly Uxatire driuk. 

Cbkau of TiJiTAR "WiiKY. — Slit a quarter of sn ounce of cream of 
tartar (a largo LeaHpDunFul piled up) into a pint of boiling milk, and strain. 
A refrigerant and diuretic drink, which is rcpdered more agreeable by the 
addition of sugar. 

Aloh WtiET. — Add a quarter of an oanoe of powdered alum to a pint 
'of boiliti;; milk and strain. An astringent drinlc May be flavored with 
sugar and autmvg if doired, 

Ckbau op Tabtab DatNK (Pottu Imptriait»~Impfrial).—XilitK^U 
a drmobm or a drachm and a half of cream of tartar in a pint of boilini 
water, and flavor with li'inon-pcel and sugar. When ootd, may be taken 
ad libitum, as a refrigtratit driuk aud diuratio. 
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Lbhon-pebl Tba, — Pare the rind thinly from a lemon which has been 
previously rubbed with half an ounce of lump-sugar. Put the peelitiga 
and the sugar into a jug and pour over them a quart of boiling water. 
When cold decant the liquid, and add one tablespoonful of lemon-juice. 

Lbuonadb. — Pare the rind from a lemon thinly and cut the lemon 
into slices. Put the peel and sliced lemon into a jug, with one ounce of 
white sugar, and pour over them one pint of boiling water. Cover the 
jug closely, and digest until cold. Strain or pour off the liquid. 

Citron may be used instead of lemon, and likewise furnishes a grate- 
ful and refreshing refrigerant beverage. 

Toast and Watke. — Toast thoroughly, short of burning, a slice of 
stale bread ^or, what is better, a piece of crust) or a biscuit, and pour 
over it, in a jug, a quart of boiling water. Cover it over, and plaoe aside 
to cool. A small piece of orange- or lemon-peel put ioto the jug with the 
toast greatly improves the beverage. 



HOSPITAL DIETARIES. 



GUY'S HOSPITAL. 

FULL OR EXTRA. DIET. 

14 OS. of bread. 1 pint of porter for males; ^ pint o{ porter for 
females. 6 oz, of dressed meat, roasted and boiled alternately, witb po- 
tatoes (8 oz.). ^ lb. of rice pudding * three times a week. ^ pint of mut- 
ton-broth in addition on days when boiled meat, is given (which is four 
times a week). Or, occasionally, 1 pint of strong vegetable soup, with 
meat and rice pudding,* twice a week. 1 oz. of butter each da^. Por- 
ridge, gruel, and barley-water, as required. 

MroOLE OR ORDINARY DIET. 

12 oz. of bread. ^ pint of porter. 4 oz. of dressed meat, roasted and 
boiled alternately, with potatoes {8 oz.), ^ lb. of rice pudding* three 
times a wet^k. J pint of mutton-broth, in addition, on days when boiled 
meat is given (which is four times a week). Or, occasionally, 1 pint of 
strong vegetable soup, with meat and rice pudding,* twice a week; with 
the full diet allowance of bread, 1 oz. of butter eaoh day. Porridge, 
gruel, and barley-water, as required. 

MILK OR PUDDING DIET. 

13 oz, of bread. 3 pints of milk, or 1 pint of milk, with rice, sago, 
or arrow-root, boiled, or made into light pudding. ^ pint of beef-tea, 
when ordered. 1 oz. of butter. Gruel and barley-water, as required. 

LOW DIET. 

10 oz. of bread. J pint of beef-tea, mutton-broth, rice, arrow-root, or 
sago, when specially ordered. J oi, of butter. Gruel and barley-water, 
as required. 

Tea, J oz. ; sugar, J oz, ; and milk, 2^ oz., daily, with all diets. 

Fish, chops, steaks, chicken, and chicken soup, eggs, and other extras, 
are to be specially ordered by the medical attendant, and will be eivea 
with the low diet. Wines and spirits, if continued, must be mentioned 
each time the physician or surgeon attends. 



* Formula for the tIcr puddiDg— Rice, 2i lbs. ; milk, qnarta ; sugar, 13 oz. ; bat* 
ter, 1 oE. i Hi>ioo, 1 drachm. Loss of watei in cooking, saj '67 o& 



nOSPlTAL DIETARIESi. 

ST. BARTHOLOMEW'S HOSPITAL, 

FULL DIET (BtEATl. 

BiiFAiiErAiiT. — 1 ]>liit of t*»; bread mid butter. 

DiXMGR. — } lb. ot meat wbcn drc»>cd; } lb. of potatoes; bresd and 

beer, 
TxA. — I pint of Um; brvad and butler. 
SurPBR. — Ureiid and butter; beer. 

Dailt AlLOvi kVCiM TO EACH Patibnt. — 2 pints of tea; H c%. of 
broad; 4 1^- of moat vrhen dressed; 4 lt>- of potatoes; 2 pinta of be«r 
(ni«n); I |>iut of beer (women); 1 oa. of butter. 




HALF DIET (MEA.T). 

BKXARFAirr. — I pint of tea; broad and butter. 

DiSNKK. — J Ibi of meat when dresaed; f lb. of potatooa; bread and 

beer. 
Tba. — I pint of ten; bread anil butter. 
^UPPKB. — bread and butter; beer. 

D*n.T Ai.ix>WA7»rKi TO KACR Paxikkt. — 3 pinta of tea; 19 ox. of 
bread. ^ lb. of moat when dressed; ^ lb. of potatoes; 1 pint of beer; 
) ox. of butter. 

I 

BBOrn DIET. 

Bbkakpast. — 1 pint of ten. 

DiNNRit. — 1^ pint of broth; 6 otinocs potatoes (niasbed); | ox. of but* 
ter; grueC 

MILK DIET. 

Bbbakfast. — 1 pint of tea- 

DunfBit. — Hpiiit of milk, or I pint of milk with arrow*root>nce,OT b«£o; 

bread. 
T&A. — L pint ot l«a; bread aod butter. 
Sm'PKU. — Bread and butter. Gruel. 

Dailt Allowanoks to bach Patiikt. — i pints of tea; 12 ox. of 
bread; 1( pint of milk, or 1 pint of milk wilb arrow-root, rioe, or Mgo; } 
OA. of butttir; ^rueL 

LOW DIET. 

Bread, brotb, gruel, or barley-water, aa mav be ordered. 

C'liildren under veara lo receive balf alJon-anoea. 

ExTBAa TO BK SfKC'iALLY OrtOKitxu.— Mnttoii diops, beefsteak*, br«f 
for beef-tea, fiah, egg%, pudding, jelly, porter, ale, wine, or spirits. 

Each patient, ort admisaion, lo be placed oa nuik diet until a diet ia 
ordered by tbe physieian or aurgeon. 
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ST. THOMAS'S nOSPlTAl. 

DAn.T AIJ.QWA2JCE-FCLL DCET. 
14 oi. of bre*dj } ox. o( but(«r; } jiiiil of t<^ with milk and suf^kr for 
bmkfust. Tho aa.tn« for tea. 4 ox. of beof or miiiton wbcu dressed; 
T'lsHt or boiled nltrrnuloly; ^ lb. potatops or frcsli vegetables; ^ pint of 
milk ill the forenoon; portvr, oio., ifordttrod. 

mixi:d dust. 

12 til!, of bread; J ox. of butter; { pint of tta wilb milk and sugAr for 
brcukfnst. The aanie for ira. 4 oa. for meii and 3 ojt. for women of mut- 
ton wti«ii dr«a«&d; roatt or boiM ftltomat«ly; ^ lb. of potatoex or tnsh 
vujEFe tallies; S ox. of tine or bread jiuddtug kitunistelv; ^ pint ut milk. 
^Vnen fish is ordered, tneal lo ba omitted. 

WLLK DIET. 

13 OR. of broad; } ot. of butler; f pint of teawitlt milk and nuj^ar for 
breakfast Tlio umu for tos. 8 0£. of rtoe or bread pudding alLernately; 
1^ pint of milk. 

PUVHR DIET. 

4 0£. of bread; 2 pints of barley-water or gruel; 3 pintB of milk. 

CnTLOREN'8 DIETS. 
(Intended for oil ChildTrD aodor lOjrcoraof afs.) 

MucBP. — 13 OS. of bread; j oit, of buttor; ) pint of milk for breakfast. 
TIiD samo for t«a. 'i oz. of mutton whvii droosvd, roant or boilod altor- 
iiatoly; } lb. of potatoun or Crcbb vcgoLablcs; 6 oa of rice or bread pud- 
dine; ^ pint of milk. 

Milk. — 8 oz. of bread; ( o«. of butter; i pint of milk for breakfast, 
Tlic Mimu for toa. 6 ox. of rioo orbrrad puddins; ^ pitil of milk. 

Wine, brandy, gin, porter, mutton «l)upa, fish, eggs, b«cf-tea, soda- 
water, lemonade, and otiier extras, to be seri'ed wjien specially ordered, 
anoh order buing ronowod at each rogidnr visit of t bo ptivHiciun or sur^on. 

Kai^h patient, on admission into tbs hospital, lo be ))!Hrcd on milk or 
ferer di«t udiU the proper divt ia ordered by the physician or aur^^oo. 



LONDON HOSPITAL. 



FULL DIET FOR MEN AHl) WOMEN. 

Daily. — 12 oz. of broad; 8 ox. of pouiofia; 1 pint of porter. 

BaaaKPaar.— Gruol. 

DiNiTBB. — Sunday and Thuraday, A oz, of boiled mutton.* 

Monday, Wcdnpsday, and Saturday, 6 ok. of roaat mutton.' 

Tnesday and Fnday, C oz. of roasi beet.* 
SurrsB.— I pint of broth. 



* Weiglt«d mtim oookad and (n« from boM. 



HOSPITAL DUTARIXS. ^^^ 369 

MIDDLE DnST FOB HEN. 

The nme u full di*t, exoapl 4 ol ot mutt iagtead of 6 ot., utd f pint 

of porCor in«t«ul of 1 piat. 

ORDINAJIY DIET FOR WOUGH. 
Tbn tune aa middle di«t for tacn. 

MILE DIET FOR MKN AND WOUEH. 

I>jLtLr. — 12 OIL of bread, 
BKSAKrAHT. — Gruel. 
DiMNKB. — 1 pint of milk, 
SvPTsa. — 1 pint of roilk, 

LOW DIET FOR MEN AND WOMEN. 

Djult. — 6 ox. of broad. 
BBBAKfAi«T. — OrueL 
DlHKKK. — Uroth. 
SurruL — Gruel or broth. 

DIET FOR CmLDREM. 

(Uadar 7 y«*n ef ■«•). 

DuLT, — 13 07. of bread; ^ pint of tnilk. 

3 oz. of meat and 8 ok. of potatoes five times a week, snd rio* pod- 
dio^ Iwioe ■ week. 

EXTRAS. 

<Ta be dlm O ttU oBe^ VEhm osder reoewud bj tlie pliydcjaa at augeni M aeok tUI.) 

Uatton obope, beefsteaks, b4^<sf■tAn, ntrong brntb, pudding (rioe, 
light, and batter, aJtemately. Recipt for putMint/t : Rice pudding — 4 oc. 
of rice, 2 oi. of sugar; light pudding — ^ cgljCS <{ oz. of xugar, 1^ oic of 
flour; better pudding— 4 es'g^, 3 ox. ot atiKar, 6 oz. of flour, milk in 
eaob case suucteat to tnake up 1 quart of the tnijtturo), egg», bread, 
^reen vei^etablos, wat^rnireHses, wioe, spirits, porter. 




ST. GEORGE'S HOSPITAL 

Bkcap. — At discretion, to be served to the niir«e« at the rate of 10 oa. 

dailT for each patient, and to bn cut up hy thom. If more is re- 

quired, this will be supplied br the steward. 
BxrrrKB- — 1 oz. d»ily to cnch patient, l<> b« served out three tiinea a 

week. 
TiA. — To be aerved weekly to tli« nurses at the rate of ^ oi. daily for 

cecfa patient. 
SooAK. — To be aerred twice a w«^ to tk« oufms at tli« rate of 1 ox. 

dailjr for eaob patient. 
UiiK. — \ pint daily for each patient, for both breftkfaat uid t«^ to be 

served to the nurses erery moraiug. 
M 
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A TUEATUX ON FOOD AND DIETETICS. 



KXTIIA DIZT. 

DtimBB. — 6 oc of cooked neat, and \ lb, of potatoes. 1 pint of porMr 

to men above 16 yo&n of xg9. 
SrpPKR. — I pint of milk, or 1 pnit of soup if onlcntd. 

ORDCfART DEBT. 

DixxKJK.— 4 OS. of cooked nie&t for men; 3 oz. lor women. 4 

pot«u>M. ^ pint of porter to men above 16 years of age. 
SuppEB.— ^ pint of milk, or 1 piot of »oup if ordered. 



FISH DIET. 

DiNKRR. — i nit. plain boilH white fisb (as whittog, plaice, floanders, 

haddock). ^ lb. of potatoes. 
SvpPKS. — J piot of milk. 

BROTH DIET. 
Dnnrsn, — I pint of hroth and R oz. of lig^lit puddini' (such ak tapioca, 

Mgo, rice, corn-flour, or sucti oib«r pudding « toe supcrin tcndeot 

of nurses ihall arrange). 
Sdppjib. — } pint of milk. 

UILE DIET. 

Dlvxes. — Four daya— U pint of rie* milk. 

Three days— j lb. of br«ad or nce paddlog. 
S(ri>PEB. — ^ pint of milk. 

]i«ef-li;n, Yorkahire pudding, arrow-root, cto., to be specialtjr directed. 

Ordinary diet for childreQ under 7 years of ag« to coiuiit of H ot. of 
meat, 4 ok. of iwtatoes, and soioe light paddioff. 




IQDDLESEX HOSPITAL. 

COITVALESCEKT DIET. 

DailT. — 10 or. of bread. 

BsKAKrAST. — ^ pint of milk. 

DiKjiKK. — I'i oz. at undrcucd moat* (roast and boiled altematelj) tor 

males, 8 oz. for femaleR, and | lb. of potstoea. 
SoprxH. — 1 pint of ^uel or 1 pint of brotb. 

HALF COXVALBSCKNT DIET. 

Daily — 10 oz. of bread. 

Bbbixtast. — t pint of milk. 

DnKKR. — 1 OA. of undreaawl meat * (roast and boiled alternately). } )>,. 

of potatoes. 
BvVFXR. — 1 pint of gniel or 1 pint of brotlL 

* Ltf! and ahoatdsr of mutton oal*. «xe«|>t ca Boadarik *kaa iks saixie qoaaUtj 
of roMt liriuis and b««t TMwd of iMiI ii Isnal 



noePTTAL DIETARIES. 
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PUDDINO AN'U ORDINARY DIET, 

1>»ILT. — 10 M. of bread. 

HRBAKrAxr. — ^ pint of milk. 

I>iN»KB. — S oi. of undrcMcd meat* (roast and boiled alternatelir) ; ^ lb. 

of poUtocs; 1 OS. of beef saet and 2 oz. of flour fur pudding. 
Suprziu — 1 pint of gruel or 1 pint of brolh. 

ORDINARY DIET. 

Dailt. — 10 ox. of bread. 

UBBAKrAST. — ^ pint of milk. 

DtNHKU. — 6 en. of undr«»Md n>oat f (roact and boiled alternatelv) and f 

lb. of potnttHttt. 
SorPBB. — 1 pint of gmel or 1 pint of broth. 

HALT ORDINART DIET. 
Dailt. — 10 oi. of brewl. 
Brkakfist.— 4 pint of milk. 
DiioiBS. — 3 OS. of undressed meat f (roast and boUed altemateljr) and ^ 

lb. of potatoes. 
Sdppu. — 1 piot of gmul or 1 pint of brotb. 



r 



MCTTON-BROTH DIET. 

DaiLT. — 10 01. of bread. 

BKKAKrABT. — ( piot of milk. 

DisfNJtn.— ^ ox. of undrcMi«d in«at (ne«k of mutton only), weiglied witJi 

bone before it » dreaaod, oerred in 1 pint of brotli with bailey. 
ScrpBfi. — 1 pint of grueL 

FISII DIET. 
Dailt. — 10 ttt. of broad. 
BRKAKrAEiT. — ^ pint of milk. 
Ui»HER. — 8 ox. of fisb (whiting, »a1e, haddock, cod, plaice, or brill). } tbu 

of potato«a. 
SvrPBS. — 1 pint of grueL 

UILE DIET. 

Dailt. — 10 Dz, of bread. 

Bexakpast. — i pint of milk. 

UiHKiCR. — Altortiitlo davs — rioo pudding, containing 3 os. of rioe, half an 
*SSt i OS. of sugar; s«^ pudding, containing 1} on, of m^ half an 
egg, and i ox. of sugar; and bread pudding, conuinitig bread, with 
one and ■ timlf <:gga, and } oz. of augar. Extras-custard, ^ ox. 

Stn-PBB. — 1| pint of milk. 



8IUPL£ DIKT. 



Dailt. — 10 OI, of broad. 
Brrakfast. — 4 pint of milk. 
DtsNsa. — 1 pine of graoL 
Soppsx. — ^ pint of milk. 




* L«|; and abooldsr of antton ool/, axoviit oa 6«m<lafi^ *r)i«& thd fame ({iiABLity 
ci (oaat ablolB and bain rnaiid of beel i* 1hu«i1. 

f heg ud sbosldet of matUia onlj, «rei|^Md vrltb tho bont bvforo II k dr— ni. 
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KXTBAa 

For supper, meftt when oook^, 3 oz. Cbope, ^ lb. each irhon triiamcd. 
Ordinary D«ef-teK, ^ lb. of olad and rticking of beef, without bone, to a. 
pinL Strong bi>of-t«n, 1 lb. of ditto, ditto. Broth witbout meftt: 4 lb. of 
neck of inutloo willi bone, to a pint; tbis brotli it m&dc with tbiht for the 
patients on matton-brotb diet. Steaks: rump-steak, i lb., withoat bonn. 
Trip*, ohickuu, ojrstors, gntons, ogg«, urow-root, sago, jellies, portor, wiuef 
apiiita. 



innVERSITV COLLEGE HOSPITAL. 

FULL DIET. 

13 OS. of bread. 8 o« of potatoes. 6 ox. meat, dreaoed (roast or boiled 
leg or neok of mutton, or roast beef). ] pint of broth or pea aoiip (oar 
tiasM a week on alternate da^s. 4 oi. boiled Hoe or rice pudding made 
witb milk. 1 Mot of uilk. 1 pint of beer.* 



MIDDLE DIET. 

IS OS. of bread. 8 oz. of potatoea. 4 oz. of meat or 6 ox. of Sab 
(white). 1 pint of milk. Soup vith barley, 1^ or.; or beef-tea, 1 pint. 
Bioe pudding made witb milk, instead of soup. ^ pint of boor.* 

SPOOK DIET. 

3 pints of milk. 1 pint of beef-tea. 12 os. of bread. 3 oz. of arrow- 
root sod 1 oz. of sunr made into a jelly. 

Tbo resident assistants to the physioiana and surgeons are empowsred, 
during-thc absence of their snpertor offioera, to order the following extras, 
subject to tlio general sujiervision of the resident medioal officer: — Malt 
liqaors, spiriu, port, aberrv*, eggs, strong beef-tea, milk, fish, ohops, Btomka, 
custard puddings, vegetables, and brvad. Suoh ordeia to atana good for 
tw«Diy-iour faoun on^, ■ 



KINO'S COLLEGE HOSPITAL. 

MEAT DIET (HEN). 

Bread 12 oz. &IiIV. } pint. Meat,f 4 os. oooked. Potatoes, ^ tb. 
Porter, alo, 1 pint. Rice or otter padding, ^ lb. 

MKAT DIET (WOMRK). 

Bread, 8 ox. Milk, f pint. Mcat,f 4 ox. cooked. PoUtots, ( tb. 
Porter or ale, ^ pint. ICioe or other pudding, \ lb. 

MILE DIET (HEN). 
Bre«d, 8 n. UUk, 1^ pint Eggs, 3. Rica or other padding. ( lb. 

' TonteliaalaBMBbaarliOBlrlebanippUsdwbanacdend. 

I ttondav. roa« bsef ; UoodaT', Tfannda;, Fridaf, and SatonlR;, ruMt mattoa 1 
Tnsadar. boiled Huttoa; urcdneadaj, sonp. 



nOSFITJU. DIKTABIES. S?8 

MILK DIET (WOMEN). 
OX. MItk, 1} pint. Egg>f 3> t^^oa or otfaw pajding, ^ IK 

Children under 10 yeirs of age same jm milk diet for women. 

Deef>tea (on milk diet onljr), wine, uad spirits, m*/ be ordered b; the 
reudeat modicol uflic«rs. 

Fiab or minoe ms.y be added to milk diet; saofa addition tob« author^ 
law! by the aiguatura of the viaitiu^ physician or surgeon, Co be reuewed 
I ODce in oach wock at the least. 



ST. MARY'S HOSPITAL. 

FULL DIET. 

JitskKfAar. — Tea with augu. Broad and butter. ^ pint of nuUc. 
DisxES.— 6 ox. of meat (oooked). J lb. of poutoea. 
Tka. — Tea witb sugar. £retd and batter, i pint of mi lk. 
ScppKB. — QrueL 

Daily Allowuccbto bach Patikkt. — 2 pinta of tea with suffar, and 
^ pint of milk. 15 oz. of bread. 6 oe. of meat when dressed. ^ ]b, of 
potatoes. ) oz. of butter. 

ORDINART DIET. 

Brkakfaht. — Tea with sugar. Bread and butter. ^ pint of milk. 
DiNNKB. — 4 o^ of meat (ooolced). 4 lb. of potatoes. 
Tea. — Tea with sugar. Bread aud Dult«r. J pint of milk* 
SuppKB. — GruaL 

Daily Allowancb to each Patkkt. — 2 pints of tea with BUfrar* 
and ^ pint of milk. 12 oz. of bread, 4 oc. of meac when dreaaed. | lb. 
poutoea. { OS. of butter, 

BALFDI&T. 

BszASFAST. — Tea with sugar. Bread and butter. ^ pint of milk. 
DtKNEB. — a oz. of meat (cooked), f lb. of ootato«*. 
Tba. — Tea with milk. Bread and butter. \ pint of milk. 
ScrPMu-^rueL 

Dajly Auowaitcb to xach Paixkitt. — 3 piDta of t«a with togar, and 
1 pint of milk. 12 ot. bread. 3 ox. of meat when dreued. J lb. of 
potato«a. } OS. of butter. 

BROTB DIET. 

Bn^Viar.— Tea with sugar. Bread and butter, i pint of millL 
Til II in M I lb. meal befure dressed. 1 pint of broth, 
Tka. — Tea with sugar. Bread and butter. ^ pint of milk. 
tjurraa,— GrueL 
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T>AiLT Allow jLxck iv sa.ch Pittbnt. — 2 piata of tea with su^r, and 
4 pint of miik. 13 at. of bread. About i ot. of m«»L wheo dresMxl. 1 
pint 9t broth. } ox. of butt«r. 



SIMPLE DIET. 

S pinta of tea with su^r, and 1 pint of milk, 
of butter. 
SirpPBB. — Oruet. 



13 to. of broad. J ol 



Ko extnu, except portor, allowed on full dtst 

No extr&s, to be ordered by iJie reudent medical oflSoers in the absenM 
of the physician or surgeon, iuiUab in eaftes of threat tir^ncy, a Mpcctal 
repon of which must be made to th« pbyiioian or surgeon at bis aeu 
mit. 
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WESTMIKSTKE UOSPITAL 

FUUi SIBT. 
Dailt. — 14 M. of br«ad. 

Bbeakpaht. — Tea (^ ok.) with milk (\ pint) and sugar () oz, ). 
DiNNKU.— f lb. of aieat, roaxtod. boilixl, or cl)a[>a. \ lb. of potatoea. 
tivrpKB. — ^Tea (^ oz). with milk (^ piut) and sugar ({ os.). 

MIDDLE DIET. 
Dailt. — 10 ot. of bread. 

Bbxakpast. — ^Tea (^ oz.) with milk (^ pint) and Rigar (^ ot.). 
DurKBK.—^ lb. of meat, roasted, boil«d, or obops. J lb. of potatooa. 
ScrrsB. — ^I'ea <i ox.) with milk (} pint) and sugar (j oi.). 

LOW DIET CFIXEI>). 
Daily. — ^ lb. of bread. 

Bkkakkaht.— Toa (^ oz.) with sugar (} oz.) and mtik (^ pint). 
DiiTHKit. — No 6x«d diet. 
ScPPBB. — Tea {^ oz.) with sugar (\ oz.) and milk {{ pint). 

LOW DIET (CASUAL). 

1 pint of broth (from S on. of meat), or } lb. of bread or rioe pudding, 
or 1 pint of S*ef-te* (from 4 ot of beef), or » chop, or fisb. 

CompotUion of bread jniiltiinff. — Britad, { lb. Milk, ^pint. Su^ar, 
|ox, Flour, i oz. 1 egg tor every 8 Iba. 

CoatpoiiSion of ria jmdding.-^^ct. If ox. Milk, f pinL Sugar, 



BPOON OR FEVER DIKT. 



Dailt. — } lb. of bread. 

BaRAKrAfn-.— Tea (J ox.) with sugar (J oi.) and milk (J pint). 
DtNNEB. — Bftrlay water (from 3 oa. of prepared bariojr). 
Sui'i'KR.— To* {i m.) with sugar (f ox.) aod milk {^ pint). 




nOSFITAL mETJLRICS. 

E^nua 

Porter, or trine, « spirits. No other extras to bo »Uow«d with foil or 
middle diet. 

Ev^ty patipnt ((dmitt«rl into tho h<MipJtnl i* to b« placed upon low diet, 
until k diot Mt orUfri'd hy the physieUria or surgeona. 

No extras to ba placed on tlta di«t roll by tbo apothecary, or to ba 
provided hj the steward or matron, other than thoM tipvcilicd «« abore. 

I^OTB. — Arrow-root, i*go, Termicelli, or coffee, allowed as extras to 
low and spoon diot, on the written order of ttie medical officers, coounaai- 
OBied to tJie matroa. 

mCURABLB^ DIET. 

Ilr«ad, f lb. Meat, f lb. Potatoea, ( lb. Milk. } pint Porter, 1 
pint. Eacli dailjr, wliaa uot otberwiae ordered. 



SEAMEN'S HOSPITAL. 

FULL DIET. 

1 lb. of bread. } tb, of meat — vis., two days roast mutton, one day 
boiled mutton, four daya boilud b««f. } lb. of poutoea. 1 pint of soup 
(on boiled meat days). 

MUTTON (OR EXTRA) DITT. 

1 lb. of bread. ) lb. of roast matton (boiled on Tuesdays). } lb. of 
potatooi. 1 pint of soup (on boiI»d maat day). 

ORDIXABT DECT. 

1 lb. <A bread, j- lb of meat — riz., two days roast mutton, on« day 
boQed mutton, four days boiled beef. ^ lb. of potatoee, 1 pint of soap 
(on boiled meat days). 

I.OW DIET, 
f lb. of bread. 1 pint of beef-tea. 

MILK DIET. 

1 lb. of broad. 1 quart of milk. 1 pint of beef-tea. . 

Tea with milk and sugar, morning and evening, with all dicta. 



LEEDS GENERAL INFTRMART. 

LOW DIET (ADULTS). 

BBKAKFAn". — 8 oz. of bottcrsd bread. 1 plot of tea. 
DiKSKR, — I o». of brrad. 1 pint of broth. 
Tba. — 8 OK. of butterud bread. I pint of tea. 
Surmit. — 1 pint of rico milk. 
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LOW DIVr (CHILDBEN). 

Bkbaktait. — 1 Ob of buuered bnad. ^ pint of t«>. 

DmxR. — 2 (ML of brMd. | plot of brout. < oc of ne« pvddin^ 

T«i —4 oz. of batMTod brnd. ^ piai of mm. 

ORDCTART DIKT (ADCLTS). 

BaKAXTABT. — 8 OS. of butt«r«d bresd. 1 piot of !««. 

ItlKSUL — Meat, 4 ot. (Sondiy, Wedoew^j^, uid Friday, boilod tMef; 

Mood*;, ro&M b««f ; Tuo»(Uy, Tband&j, uid SaiunUj, tommi mauoo). 

8 oc poUtow. 
TsA.— 8 ox. of buttered brwd. 1 pint of t««. 
ScpTBB. — 1 pint of rice milk. 

OBDIXABT DIET (CHUDBSMX 

BbsaXVAST. — t oi. of battered breed. } pint of tea. 

DissER. — Meet, 2 OE. (Suodiir and Friday, huiled beef; Moad&y and 

WMlnead&y, roest b«ef; TuesdAy, Thuradky, and SAtorday, 

mutton). 4 ox. of pot&toce, . 
.Tk*. — 1 OS. of buttered bread. ^ pint of («». 

FULL DIET (ADDLTSX 

Bbbaxtast. — 8 OE. of buttered bre&d, 1 pint of te&. 

UixirxB. — hltht, 5 oz. {Sunday »Dd Friday, boiled beef; lloodey and 
WedD«adAy, roe«t beef ; Tti o eday and Setarday, ro*»t muttop; Tfatar*' 
day, boiled mutton). 8 oe. of potatoes. ^ pint of broth. 

Tka.— 4 OS. of buttered bread, 1 pint of tea. 

ScrrsR — I pint of r>c« lailk. , 



MANOHESTEB BOYAL INFIRMABT AND DISPENSARY. 

OEMBROrS DIET. 

BrnMAMTiSr. — 1 ;»nt of tea or ooffee. 6 ox. of bread, ( ot. of butler. 

Or boiled bread and milk; or porridf^ with milk. 
DlH3n».^-i5und»y, Taceday, Tburaday, and Saturday — 6 oa. of b*e{, 
roaated. 4 oz. of bread. 8 oz. of potatoes. 
Uonday, Wedneiday, and Friday—^ oz. of tauttoo, boiled, 
4 oz. of bread. 8 uc. of potatoeN. 
This diet to be chanj^cd on the alternate weeka, i.e,, on one week, four 
daya the beef is to be roastod and three daya the motton boiled ; on Lh« 
otner week, four daya the mutton ia to be roaated and three daya tbe beef 
boiled, as indicated' above, 
Rvrrxa. — The aanie a« bi«aklut, ezeept that no ooffee U allowed. 

COXXON DIET. 

BmUWUT. — 1 pint of tea or oofTee. C oc of bread. } co. of bttti 

Or boiled bread and milk; or porridge with nilk. 
DlKKBR. — Sunday, Wedix^ay, and Friday — 8 oa. of beef roasted. 4 ok. 
of ^reod, 8 oi. of potatooa. 



BOSFTTAI. SZETAnnGS. 

DiKHKB. — Mociilay — 1 piut of good soupL S oz. of rout me&t kod pot»- 

loeo. 4 oz. ot broad. 
Tueads7, Thursday, and Saturday — Potato baah, with < Ol. 

ot bread; or the optioD of having oold ni«*t^ wilb 8 OS. of 

potatoes, and 4 ok. of bread. 
Sqptbb. — TLfl Mina m broalifaAtt oxcept tbat no eoffco i« allowed. 

* MLK DIET. 

Bbkakpast,— 1 pint of toa or ooftee. 5 oi. of bread, } ok of lHitt«r. 

Or boiled brwiJ and niitit, with porridgo and milk. 
DiSNBB. — Sunday' and Woduesdajr— ^ pint of milk. 13 oi. of »emolina 
puddiae, 
Uouday, Tliiindky, uid S&turday — ( pint of milk. 1:8 cs. of 

riu« puddiiiir. 
Tuesday and Friday — ( pinC of tnilk. IS en. of bread pud- 
ding. 
At the option of tbo medical and eurgioal officera, ^ pint of boof-tca 
nmy be aubstituied for the I pint of milk. 
SraPKB. — ^Tbe sam« as breaKtast, except that no cofIe« is allowed. 

LOW DIET. 

BRSiXPAflT. — 1 pint of tea. 3 oz. of bread. 
DimuiB. — 1 pint of gmol. 3 oz. of bread. 
ScrpuL— Wator gruel or tea. 3 oi. of bread. 



BTRMTXGHAM GENEBiX HOSPITAL. 

LOW DIET (MEN AKD WOMEN). 

BrbaxVUT. — 1 pint of millc. 

DiyNKR. — 8 o*. of rico or sago padding. 1 pint of broth for luuoh, 12 

OS. of bread. 
ScTPES. — 1 pint of broth or grucL 

LOW DIET (CHILDREN). 

BBXAKT^ar.— 1 pint of milk. 

DiNMBiL — 8 oz. of rice or m^o pudding. 9 oa. of broad. 

SuFCU.— J pint of brotti or gruel 

.KILE DIET (HEN AND WOKEN>. 

BsKJUCP.UT.~l pint of milk. 

DiNSKB. — 13 OZ. of brft&d. 1| pint of milk. 

i>t;rrBB. — I piut of broth or gruel. 

3ni.E DIKT (OHILDREIO. 
BRKAKriirr. — I pint of milk. 
DiXMBB. — 6 OS. of bread. I4 pint of milk. 
Svi-i'Kib — ^ pint oi broth or grueL 
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A TBEATISE ON VOOD i.SJ> DLETETICa. 



noua£ Dter (HE2f and wom£N). 

Bkkakpast. — 1 pint of milk. 

DiKNKB. — Cooked meat (4 ox. meD, 3 OS. void«d). 8 oz. of potfttoea. IS I 

oz. of bre&d. 
Scrrsb — 1 {liut ot broth or grucL 

HOCSK DIET (CHaOBES). 

ItRKAKFAfrr. — 1 pint of milk. 

DiNNEK. — ;! OS. of cooked khmL S ol of potatoes. $ ox. of brc*d, 

Sl'ITul — i pint of broih. or gnieL 

MUTTON DIET (MEN AMD WOMEN). 

B8SAKP.1ST. — 1 pint of milk. 

Dinner. — Cookod mutton (4 oa. men, 3 os. wotneo). 8 oa. of potatoee. 

Iv oz. of bread. 
ScprBB. — 1 pint of broth or grucL 

MTTTON DIET (CHILDRENJ. 

BftKAKrAHT. — 1 pint of milk. 

DiNSEH. — 2 ot of cooked muttou. 6 at. of pot»loe8. 6 oz. of btead. 

St'PPBB. — i piut of broth or grud. 

F17LL DIET (HEN AMD WOMXN). 

HmMAJUfABT. — 1 pint of milk. 

DnnrUL — Cooked meat (6 oz. tneo, 4 os. women). 8 ox. potAtoe*. U 

OS. of broad. 
SuppKB. — 1 pint of broth or gni«L 

FCLL DIET (CHOiOREN). 

Brkakpast. — 1 pint of milk. 

CtNNBB. — 'i ox. of ooolcetl meat. 6 os. of potatoea. 6 oi. of braad. 

SiFPriiiL — } piat of broth or gnicL 



KEWCASTLE-CTON-Trh'E IKFIRMAEY. 

COMMON DIET. 

DRBAKPAflT. — 1 pint of porridge and 1 gill of milk, orjl pint of 

l.UNtHKOS. — } pint of soup, 

iJixVKR. — 6 oz. of bcof or mutton (roast, Sandajr, Tuesday, Thnrsdar, 
and Saturday; boiled, Monday, Wednosdaj-, and Fridar), *nd pota- 
toes. 

T«A.— 1 pint of t«*. 

SurrsB. — Sunday, Tuccday, Thursday, and Saturday, 1 gill of milk. 
Monday, Wcdncsd&y, and Friday, 1 gill of boilod rioe and niUc 
Every male to Iiato H oz. of bread, and ovory (cmnle IS oau, (Ibi^ 

Erory male to have six oz. of luuat, and ovvry female 5 oz., doily. 



^ 



■aOBTTr&L SrCTASIES, 
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MIUE DIKT. 

BbSAKPut. — 1 pint of pofridgo «nd 1 gill of inillc, or 1 jvJnt of to*. 
DumBB.— Suit<l«y and ItmrsdAy, nc« pudding and 1 gill of inilk. Mon- 
itf, WedD«sday, and Frid&y, 1 pint of broth tnix«d wilb barltiy. 
Tu«adfty aod Saturday, 1 pint of boiled ric« aiid milk. 
Tka. — I pint of tea. 

8irrpeiL — Sunday, Tuesday, Tbund&y, and Saturday, 1 gill of mille. 
Monday, Wednesday, and Friday, 1 gill of boilod rio« and tnilk. 
Brcry malo to havo 1*^ oz. of bread, aiid every femalo 10 w-i daily. 
All extras only by order of the medical officers. 



EDDOJUBGn EOYAL mFIKMAKY. 

LOW DIET. 

BoBAKPasT. — Bread, 3 os. T«a, j pint (t«a, J os.j milk, 1 oa.; sugar, 

ioz.). 
DiKNKR. — Panada (b»sd, 3 u.; milk, 2 ot.; sugar, 4 <»■)■ 
Svrpxu. — Broad, 3 ox. Tea, } pint (tea, ^ ox.; milk, L ox.; sugar, ^ oc). 

mOB DIST. 

Bbkakfast. — Bread, 3 oz. Coffee, ^ pint (ooffee, ^ ox.; milk, 3 ox.; sugar, 

i CO.}. One egg. 
DlHNRB. — Beef-tea (from 8 on. of meat), f pint. Rice pudding (rice, H 

oz.; sugar, f ok.; milk, 2^ oz; b&If an egg; easoRtial oil of lemon, 

1 drop). 
50ITEB. — Ure«d, 3 oz. Tea, } pint (tea, ^ oil; milk 1 os.; sugar, ^ ox.). 

STEAK DIET. 

BsiUKFAKT. — Bread, 6 oz. Coffee, ^ pint (ooffee, i oz.; millc, 3 ot.; 

augar, i ox.). 
UmxER. — rotaioes, IG os. Ueefsteak,* 4 ot. Grotb, 1 pint (barley, 1 

oz.; vegetables, } ox.; meat, 3 oz.). 
Suri'aiu— Broad, 6 ox. Tea, ^ pint (tea, ^ ox.; milk, 1 ox.; sugar, ^ ox.). 



I 



STEAK DIET WITTl BRSAI>. 

This is tbe same as "Steak Diet," except that ox, of bread are sub- 
stituted at dinner for potatoes, and ( of a pint of beef-tea for broth. 

COlOfON DIBT. 

BBBAXrur. — Bread, d os. Coffee, ^ pint (oolfee, } ox.; milk, 9 ox.; 

mg»ti ox.). 
DnrxEB. — Potatoes, 16 ox. Brotb, 1 pint (barley, I or.; TCgetablos, | ox.; 

meat, 2 ot.). 
SCPPSK. — Bread, 6 oi. Tea, ^ pint (tes, ^ os.; milk, 1 ox.; sugar, | ox.). 

* Js Ibia and all tbe oU)«c diets, tbe weistit la to be nodentood as applrinif to tbe 
food b«(ot« belnf cooked. 
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COMMON DIET WITH BREAD. 

Tho Mm* M " Cotnmoa Diet," except Uiat ox. of bread &re subtti- 
tuted ftt dinner for puutoes. 

FULL DIET. 

fiBBAJETAftT. — Porridge, 1^ pint — mad» ol oatnutaJ, 4^ oa. ButtemiUk 

I pint (20 oz.)- 
Dinner— Boiludiiwat, 600. Potatoes 16 oz. Bread 3oz. Broth (barley^ 

lox.^ ve^vtablL-.i, J ox.} moat, S os.}. 
Stin-iut.— Fouto«s, 16 oz. New milk, ^ pint (Id ok.). 

FULL DIBT WITH BRKAO. 

Tho urne u " Pull Diet," «e«pt that bread, 8 «., U Bubttitutod lor 
potatoQB and bread ol diooer; aod bread, 6 oo., for potatooa at supper. 

EXTRA DIET. 

Bbbaktabt. — Porridge, 2 pinta — modo of o&tmeal, 6 os.; butt«nnUk, 1 

pint (30 oz.). 
DixNBE.— Boiled meat, 8 or. Potatoes, 20 o«. Bread, 3 oj. Broth, 1 pint 

(barley, 1 col; wgclablca, ] ox.; meat, 2 or.). 
SuprBB.— Poutow, 30 M. >Jew tuilk, 15 oa. 
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GLASGOW ROYAL IKFIRMART. 

ORDINARY DIET. 

BBE.LKFAST. — Bread, 4 ox. Bututr, aalt (or freab, it specialljr ordef«d), 
{ Ol. Tea, 4 giWa. 

DiNNsB.— Broad, 6 oz. Broth orsoup,2 pints. Beef ormatton, boiled 
(cooked w«ighl, free of bono), 4 oo.; or, bi^efsteak (uucvoked 
weiifht, trimmed and frdo of bone), 4 odL; or, mutton chop (ud> 
oookcd ncight, tione included), 6 oz.; or, chicken, onofiftb part of ■ 
fowl; or, freah Gab (cleaned ivcigbt), tj oz. Potatoes, when in •««• 
son, instead of bread, 1 lb, Ikiof-tca majr be apectally ordor«d in. 
stead of brotli or itoup, but, a« a rule, beef-t«a with broad i« a din* 
ner without be«f or miitton. 

SoppKB. — Bread, 4 ox. Butter, ^ oi. Coffee, 4 gilU. 

Uajv DIET. 

Bbrabfast. — Bread, 4 oi. Milk, 4 gills. 
DtNNBU.— Ritw, U 02. Milk, 4 ftil\&. 
SuFTKK. — Bread, 1 oz. Milk, 4 gilla. 

BOTATIOH OP BROTH OB SOTTPS. 

Sunday, Wednoiday, and Friday, brotb. Moaday aod Thiu»daj, 
rioe soup. Taeaday aod Saturday, p«a soup. 

C'biokoEt auup. Beef'tco, 




BOSPITAL PIBTAItlSS. 
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EXTRAS, WmCH CAN BE HAD TO ORDER. 

Porndge and butt«rniilk — i oi. meal and 4 gilUof atilk. Milk, swe«t, 
to ]>on-idg«, "i gills. Milk, for drink, 'i gxlltt. Milk, warm, 3 gills. 1 
egg. Sftpfo, arrow-root, oom-flniir, i oz. Biscuit*. Strong DftaC-(U. 
I>T7 Uft 'i OS-, and 8 ox. vugor, tor a wevk's suppljr. 



• 



KicmioND, wnrrwoRTJi, axd iiaedwicke uosfi- 

TALS (DUBLIN). 

LOW DIET (RICHMOND AND WHITWORTH). 

BsBAJtrAin'. — Bread, 4 o». Tea, | pint. 
I)iN\KR. — Bread, 4 oz. New milk, } pint. 
SuppKB. — Bi«4d, 4 ox. Tea, | pint. \Vhe]r> I pint. 

LOW DIET (HARDWICKB). 

Urbakpast. — nrcad, 4 ox. Tun, J pint. 
UiMXEEL — Dread, 4 02. Now milk, } pint 
Sui'miu — Tc*, J pint. Whey, 1 pint. 

BxT&AA AtxowKD. — I egg. Arrow-root, f pint; or beef-tea, J pint, 
or new tnitk, | pint, or rice milk ^ pint. Wioe, or br«odjr, or gin, or 
whiskey, or port«r, j^pint, ne specially ordered. 



SODDLS DIET. 



I Bbbakfabt. — Broad, 6 ox. T«a, } junt, 

I DiXNEK. — Bread. 6 ox. Beef, boiled (ezcIustTe of bone), 4 l^r ""^^^ 

I ^ 



broth, I pint. 
SoppBE. — Bread, 4 ox. Te*, } pint, 



Bmtw Allowki). — 1 egg. Now mS'k, | pint; or porter, } pint; or 
gin or wine, not exceeding 4 01. 

HnrroN diet. 

Brkakfast. — Bread, Goz. Tea, } pint. 

|Di-M»BR. — Br«ad, 6 ox. Mutton, boiled (exolauve of boDe)^ \ lb 
'SuiTKt.— Bread, 4 oz. Too, | pint. 

BxTBAS Aixowbd. — 1 egg. New milk, } pint; or porter, } pint; or 
Iwine, not oxocvding 4 ox. Freab vegetables as ordered. 



FCLC. DOT. 

BRBAKVAaT.~Br«ad, 8 ox. "Pea, f pint. 

^Dt}n<-SB.— Brvad, 8 oz.; or potatoes, 1 tb. Beof, boiled (exclasive of 
bone),jJ lb., with broth, } pint. 



EtrrpKR. — Br«ad, 4 ox. Tea, 4 jiint, 
ErTKAs A1J.OWX0. — New milk, { pint; 



I^Ej(tk< 



or porter, ^ pint. 
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A TEEATMS ON FOOD AKD OIFTCTICS. 



Be<tf, with broth, to he givon ff>r dinner on fi*o days in each week to 
pau«iiu OD Bitddle diet. Oa Weduesdays wid Fridays j pint of gruel to 
be substituted. 

PoUtocs, on TmndMym, Thursdays, and Saturdays to p&tients on full 
diet, iiiBtoad of bread. 

Tka (6 pints). — Tea, 1^ ok. Stigar, 4 ox. New milk, } pint 

ISbep wirn iJaoTU {Q pints). — Beef (oxolusive o( bone), 4 lb. Darley, 
i lb. Ontm«al, 'i ot. Parsley, 1 oi. Thyme, ^ oz. Onions or l«eks, ^ 
lb. Popper and italt to taatp. 

liKSF-TEA (3 pinta). — Be«f (lean, witliont bone), 4 llx Pepper and salt 
to Ust«. 

WuBT. — New milk, 1 quart. Buttermilk, 1 pint. 

Obukl (fi Dials). — Otttnioal, 12 oz. Sugar, 3 oz. Ginger to flavor. 
Stc«p tlie mcnl from night buforo; boil for two hours. 

ARBOw-aooT (J pint). — Arrow-root, J oz. Sugar, J ot. Now milk, f 
pinU 



BETHLEHEM HTNATIO HOfiPlTAL. 

Brsakfast. — Every day — ^T«s, with 7 02. of bread and butter for male^ 

and 6 oz. for females. 
DlNKEtt. — Krory day, except Saturilay — 4 oa. of bnisd. J lb. of vogsta- 
bl«s, and 1 pint of be«r, with C on. for males and ^ ot, for females of 
boiled beef (free from bone) on Sunday; roast mutton on Monday 
and Thura<)ay; boiled mutton on Tuesday and Friday ; and roast beet 
on Wednesday. SatnnUy — Slcai pie- (10 o*. niiil<», 14 ojt. females). 
4 OE. of bread. 1 oz. of obe«se. Beer (males 1 pint, females ^ pint). 
SuPPKB. — Mui<», Sunday, Monday, Tuesday, Thursday, and Fridav, aamo 
as at brvakfaiit; Wednesday and Saturxlay, 7 ox. of bresd, % oz o£ 
chfiCHs, 1 pint of beer. t\:maUs, every <lay, same a* at breakfast. 
Patients in employment iu tbo grounds, workshops, or laundry, to b« 
allowed 4 oz.of bread; I oz. of oheeGeor) 02. of butter, and ^ pint of b«er 
for luncbcon; and \ pint of beer in the aft«moon. 

Ev«ry patient to i>e allowed 1| oz. of tea, 8 on. of eugar, 8 oiu of but- 
ter, and 1^ pint of milk, weekly. 

On Christmas Day the dinner to be roast beef and plum pudding. On 
New Year's Day a mince pie to be added to the usual fare. On Good 
Friday a bun. On ^^*tt■r and Whit Monday 6 oz. of roaat veal to be al> 
lowed instead of ibe usual meat for the day. 

The dinners to be further varied by the occasional substitution of pork 
and bseon, when peas and bonnaarc in season; and also by thcoeciutiutiat 
substitution of lisb, and fruit pies, when fish and fruit are plentiful aod 
good. 

The sick to be dieted at the discrotion of the raaidcnt physician. 
Th« attendants to hare at all litnes the uieana of obtaining gruel for 
■ach patients aa may require it. 

The above to be considered maximum allowanoes, and all quantities 
uneonsumed are to be taken in diminutiou of tlie next supply from tho 
stores of the HuspitaL 



UOSFTTXL DIETARI^. 



ST. LUKE'S HOSPITAL FOR LUNATIOa 

MAX£ DIETARY. 

Bbbakfast, — Coooa, J- oz. Milk, ^ pint. Sugar, ^ oz. Bre«d, 8 oe. 
Butter, i 00. 

DlHKBR. 

Suii<Jajr> — Cooked tneit, wiiii bone, H ol Potatoes, 13 os. Bread, 

6 ox. Boer, 1 pint. Pudding (taniuveous or fruit), 6 ox. 
Monday. — Mt>tit pio, with potatoes, 13 ox. Bread, 3 oz. B«er, 1 

pint. 
Tuoada}^. — Cooked meat, with Iwne, 8 oz. Bread, 6 os. Beer, 1 

jjiiit. 
Wednesday.— Meat pudding, 13 oz. Potatoes, 6 oo. Bread, 3 ox. 

Beer, 1 pint, 
Hiursday.— isame as Tueaday. 
Friday.-^ooked meat, with bone, 8 0*. Potatoes, 1% oz. Bread, 6 

ojc Beer, I pint, 
Satuiday. — Sjimc as Tuwday and Thursday. 
Tba. — ^Toa, ^ oz. Sugar, J ox. MiUc, ^ pint. Bread, 8 os. Batter, ^ os. 



PF.MALE DIET.UIT. 

BsKanrxer.— Same as for nwles, less S oz. of bread. 
DamaoL — 

Sunday. — .Same as for males, less Z os. of moat, 4 os. of potatoes, and 

} pint of berr. 
Muiiilay. — f^anie as for males, less 3 oi. of pio and ^ pint of beer. 
Tuesday. — Same as for maUs, loss 3 oz. of ravat and i pint of beer. 
Wednesdny. — .Stimo a* for malcK, lesst 3 oe. uf mcMit pudding, 3 Oi. of 

polatuea, and ^ pint of beer. 
Tliuntday, — Same as Tuesday. 
Friday.— Samo aa for loales, toss 3 oz. of meat, 4 os. of potatoes, and 

^ pint of beer. 
Snturdtty. — Snine on for Tuesday and Thursday, 
Tba. — ^mn as for males. 

1 pint of beer, 8 oz. of bread, and 3 ot. of ehecee, may be bad for sup- 
per in pUc^ of the ordinary tea br those male patients for whom tbe 
medii^al olTioer shall think it desirable. 

Patients employed in work for the hospital to be allowed 4 ox. of 
bread, 1 os. of cheese, and ^ pint of beer for lunch. 

Tbe dirtnerg may be variM by the occasional substitotion of pork, 
baoon, salt b<!ef, or veal, when in season; and aUo the oouanional iiubttitu- 
tion of fish and fruii pies, when either are plentiful and t;ood. 

Lettuce during the summer months may be substituted occasionally 
for other vef^'tablcs. 

The sick to be dieted at the diaaretjon of the medical offioers. 
The abore to be considered maximum allowances; and all quaotitiN 
unoouttumed to be roturaed to the kittilico. 
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A TB£ATtSS ON FOOD AK1> UIETEnCS. 



HAKWELL LUNATIC ASYLUM. 



DDST TABLE FOtt PATIENTS EMPLOYED. 

PAST.— 

Malea. — Cocoa, 1 pint. Bread, 6 ox. ButCor, \ ox. 
F^emaUe. — Tea, 1 p>Dt. Broad, 9 os. Bultor, \ o*. 

LnVCDBOK. — 

Mtdoi. — Br«ad, 3 ox. Cboeae, 1 oi. Beer, \ pint. 
FhmaUt. — Bread, 3 cuk Cheese, 1 oz. Beer, | pint. 
DntKKn. — 
MtUcn — 
Sunday.— Cooked meat, free from bone (roast pork, beef or mut. 
ton), b oe. Vegetables, S oz. Bread, 3 os. Beer, ^ 
pioL 
Monday.— Cookod meat, free from boan (boiled baaon or pinkled 

r>rk), 5 o«. Vegetables, 1(1 oz. Bro&d, 3 oz. Beer, 
pint. 
T^USday. — Oooki^l ni«at, free from bono (boiled AuKtmliAn boef 

or mutton), fi ot. Vegetables, 9 o^l. Dumpliugs, 4 

oi. Beer, { pint. 
'Wodawday. — (Joolccd moat, free from bono (moat pies), 3 oc Pie, 

4 oz. Vegetablee, IS o», Bovr, | pint. 
Ilianiday'. — Fish (fried or boiled, with melted butler), 10 OL Vege- 
tables, 9 ox. Bread, 3 ox. Be«r, ^ pint. 
Friday. — Coined meat, free from bone (boiled btcon or pickled 

pork), 5 oz. Vegetables, 16 ox. Damplings, 4 oa. 

Beer, i pint. 
Saturday. — Cooked meat, free from bone (Irish ntcir), 8 oz. Stow, 

18 oi. Bread, 6 os. Beer, \ pint. 
Rm<dea — 
Sunday. — Same as for males, Icsb 1 ol of meat and 1 oo. of rege- 

tablea. 
Monday. — Same as for males, less 1 os. of meat and 4 os, of Tege- 

tables. 
Tuesday.— ^?ooked meat, free from bone (boiled beef or mutton), 

4 oe. Vegetables, 1'^ oz. Dread, 3 oz. Beer, \ pint. 
Wednesday. — Same as for males. 
Thursday. — Cooked meat, free from bone (boiled Australian b«a( 

or mutton), 4 os. Vegetables, 8 oz. Broad, 3 os. 

Beer, { pint. 
Friday. — Fisli (fried or boiled, with melted butter^, 8 os. Vege- 
tables, 8 OK. Bread, !( ot. Beer, ^ pint. 
Saturday. — Same as for males, less 3 oz. of bread. 
SurrEtt.— 

Mates. — Tea, 1 pint. Bread, fi ot. Butter, J os. 
timwitt. — Tea, 1 pint. Bread, 5 oit. Butter, } oz. 



DIET FOB PATIESTa MOT EMPWTED. 



Bbsarpast. — 



3[iUe$. — Cocoa, 1 pint. Bread, 6 os. Butter, 4 os. 
.^WnoCs*.— T«a, 1 pint. Bread, 6 os. Butter, \ os. 



m 



PAL DTRTARnn. 
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DiSSEE. — 
Jlaiet— 
SandsjT.'— Cooked ment, fre« from bone (roast pork, beef, or muU 

toil), 6 ox. V«get«ble«, 9 ox. fire«d, 3 ox. Boer, 

^ pint. 
Hooday. — Soup, thiokenod with ontinnaJ, rioe, *nd peui, and oon* 

taining 3 ox. of moat for each patient, irith a pro- 
portion of Itamoraic Kxtriun, 1 pint. Unad 6 oc 

Boor, J pint, 
^•sdaj. — Cooked meat, free from bone (b<Hl«<l Australian beef or 

motion), 5 ojc Vogctabk's, 9 oz. DumplingB, 4 os. 

I)«vr, \ pint 
Wedneada}'. — Cooked meat, free ttam bone (meat pica), 3 oe. 

Tie, 4 0£. Vegfitabks, it oz. Beer, ^ pint. 
Thuraday. — Fish (fried or boiled, with melted butter), 10 oa. 

Ve{{etabli>;i, 9 ox. Bread, 3 ox. Bner, ^ pint. 
Friday. — Cooked meat, free from bone (boiled bacon or picklftd 

pork), 5 oz. Vegetables, 16 os. Dumplings, 4 oa. 

Beer, i pint. 
Sun<Uty. — Cooked meat, fr«e from bone (IriKh n«w), 2 oa. Stew, 

IQ ox. Bread, (i oa. Beer, ^ pinL 
fimaUs — 
SundaT. — Sama a« for males, less 1 os. of meat aod 1 oa. of vege- 

Ut)le». 
Honday. — Same aa for males, leu 3 oz. of br^ad. 
Towday. — Cookt-d meat, free from bone (boiled baoon or ptokled 

pork), 4 oi. Vegetables, 12 oz. Bread, 3 oz. Beer, 

^ pint. 
Wednesday.— -Same as for males. 
Thursday. — Cooked meat, free from bone (boiled Australian beof 

or mutton), 4oz. Vogotablos, 8 ox, BreadSos. Beer, 

i pint. 
Friday. — Fish (fried or boiled, with melted butter), 8 oa. Vege* 

Cables, S ox. Bread, 3 ox. Beer, ^ pint. 
Saturday. — Same as for males, less S oz. of bread. 

SurrKB. — 

Mak» — Tea, 1 pint Dread. 6 ot. Butter, f oi. 
FimaU* — Tea, I pint. Bread, 5 ox. Butler, \ ox. 

i oz, of cheese and 1 pint of beerglTen to male patients for supper in 
linn of 1 pint of tea aud ^ ox. of butter, If requested. 



Fbrmntariet, 

For 1 pint of coooa— ) ox. of cocoa, 1 ot, of treacle, acd ^ pint of milk. 
For I pint of tea — \ oz. of tea, ^ oz. of sugar, and ^ pint of milk. 
Iriah alow (li<|uor of the meat cooked the previnus day), with 2 ox. 

cooked Australian meat (and a proportion of Bamoruie EaCraot}^ and I'i 

oz. of vegetables for each patient. 

Currant dumplings (made with dripping or suet) are giren erery thirtl 
Saturday, in lieu of stew, 12 ot. to the males and 11 oz. to the femaloa 
} pint beer at 4 p.m., and tobacco and snuff, for working pationta. 
26 
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OOLNEY HATCH LUXATIC ASYLUM. 



1 pint ot ooaoK 

9 oz. of veg«- 



HALEa 
BsBAKrAST. — 6 OE. ot bread, an<l ^ oz, ot batt«r. 

DiKHKK — 

Monday. — 9 oz, ot pie (oontaining 4 oz. of meat). 

tblilcM, i pint of beer. 
Tueed&y, ThtirsdaY, I'ridn.;, and Sunday. — 5 or., ot cooked ment. 

9 OR. of vegetables, 4 o«. of bread. J pint of beer. 
W«di)e«d»j.>— 1 pint of stew, nnd 6 oz. of bread, a> on SatunSa^; 

or 8 oat. of fisb, 9 oz. of v«^tables, and 4 ox. of 

bread. ^ pint of beer {witb «itlier dinner), 
S«tanlaj. — 1 pint of Irish stQw ^mad« with 3 oz. of meat and tbe 

liquor from meat oi previous day, 12 ox. of potatoes 

and otber vcgetablca, and 1 ox. dumpliug). 6 ok. of 

bread. ^ pint of beer. 
Tea or Sitppbk. — 6 oz, of breaul. Z oz, of clieese or ^ oz, of butter, j- 
pint of boor or 1 pint of t«a. 



FEMALKa. 
BuKAKrAirr. — 5 ot of broadi and ^ oz, of butt«r, 1 pint of tea. 

Monday. — 9 oz. of pie (containing 4 oz. of meat). 8 at. of veg«- 

tables, i pint of beer. 
Tuesday, Thanday, Friday, and Sunday. — 4 or. of cooked moat. 

8 ox. of vegetables. 4 oz, of bread. ) pint of beer. 
Wednesday. — I pint of soup (mnde with 4 oi. of meat and tha 

liquor from meat of prwioun liny, pcaN, rice, Scotch 

barU-y, tiurbs, etc.), and 5 ox. of brt-ad; or 8 oz. 

of fisb, 8 ox. of vof^lablos, and 4 oz. of bread: 

or Ut oz. of ourrant dumpling. } pint of b«er (witb 

citlicr dinner). 
Satnrday. — 1 pint of Iriah stow (made with 3 oz, of meat and tha 

liquor from meat of previous day, 13 oz. of potatoes 

aud other vegetables, and 1 oz. dumpling). 6 oz. of 

bread. } pint of beer. 
Txa. — 6 oz. of bread, fox of butter. lpinto(t«a. 




Amnnnii, MS 

AbtUnence fiom food, 384 

Atiulilon Mcnloncuin. flowm of. 196 

Ali^wlni*, rftw ni«at eaten In, Sli 

Acajog not. 171 

AcuiM daiii«>tieix«, or oliwa** vita, 130 

f&rlnas or Hour nlte, lU 
AmUc wi.1. 73, fta 
Aoora ooflco, Sill 
Aconu, 166 
Acrolein*. sa4 

Adipoi'^nrn, prodnntion at, SS 
AcT«t«d bcvw), 151 
Afrtok, food in the diifeMiit putt of, Sf 1- 

SM 
Afriiaaa, Eut, fool of, 818 
AzKiiou cwapMtite, 1ST 

naMwriaa, ISO 

pruDulo*, 189 
Affoub. 133 
Air, pMMTTattftn of food by «»dulOB «f, 

an 

AWtapt, ISl 
Alwd»«Mul«mt>, 183 
Altwtew^ 187 
Albomen. \f, 2.1 

Hukl«r'» ■D1I7XW «r an, 48 

M • bro-|>rudu<.'lDg wiftA, 4B. 50 

innlBdant u> inituii llfs, an 

Mid. 10 

vcnUbla, IB 
AlbaiaaoaB, or peplona, 90 

fniaettaa of, 1^. 33. 91 
JUbniBiBOvi noap of aluseatarr prind- 

plM. IH 
AIocAnt. WMW. S37, 2S3 
Alooboria baremgwa, 287-MI 
Ate. 349 

Alim«aeu7 txrladplOT : tti«lr nliaiftiMtlnii 
cWnloal TtblioM. Ai m tMm, ami- 
itlH ka, mm) pbyilolagkal um, 
19 00 

nMuaM. W-Mt 
AJUiwNontlona. alTect of, SS 
AllhiB em«. 184 
Almoiid. tW, 170 



Almond. oompoillfaB tt( iwMt, 170 

DouipMluoo of Utlat, ITO 

awQot. fumiilui ft food HuIofOiu IB 
milk, »3I) 
Alum in biMd, 161 

whvr. 844 
AiBbljibTiiCDa, •yaiHM of Iliud, 189 
Amerkan cIim««. 188 

ladiuw, Hgtth. food of, IDS, 300 
Ammonia tat tim ataumphta^, 1 1 

oarbonaM of, ooDTortibl* iato una, 40 
AnjFKdaliiM, 1S9 
AnjKiUhu ooumnnU, IGD 

pcnica, IU6 
Am^iic Kloohol. 363 
Ainjlold aubkUMM, TO. 71, 78. 74 
Ajiwmdlnm wcMwttrio. 171 
A tiMi— a MtlT»t ot piiiMppl«, 304 
Aoinul ■liiiiNitv7 anteUsoM, 89-148 

fooda, eEwpUonal. iaO-l4S 

^■t«m KoA a •Uam-eagina, analofj 
betw«0D. 4. S 
Aaimala, affaet of diffaiant food* npoc thaii 
ehanctar, S10 

and plaati, reci|iroeal ralatiao vf, 13 
AuiKttc. «» 
Aoumla ephlppiiUB. IM) 
Aantifl'i, I)r.. en>ertni«inta m tbo •flaw <rf 

alMtutl. 8a. 8a. S3D 
Antiaoptifiii. prcMtrvktion of food hy tlie aaa 

o(. ST8 
Aata, wblM, 140 
Apinm grar«ol«nil. 183 
Apolbnmaot Bersttlina. SOn 
Appetite, a goiila la ngoUtlDg tba wpfil* 
of food. 890 

a meamv of eapani^ for work. 969 
Appio, 193 

compcailion of. 191 
Apridoi, 18H 

MmpMlUon ot, 198 
Aiaba ot Oia NaUan a«*crt, 31 a 
Andtia kmoKisa, or eartli-iiBl, 28tt 
Ataoearta irabricata, WrT 

Antio food, aw, m^ 

A>7ol eS wteft, SSI 



1 388 ^^^^^^^ INDEX. — ^^^^^^^^^^^^^™ 


1 AiwdUlo. 187 


B«aD«, Fraach. 166, 197 ^^^^^| 


■ Ammdu ADoalenta, root ot, 1T7 


cumpomUOB of, 147 ^^^H 


■ Amak,3CH 


fi«ar. ^^H 


■ Anow-root, 214. 215. 303 


[l«Buji>lBiB winv, 260 ^^^H 


^^ UntiliftD. 814. 815 


llcninr, K14 ^^^| 


^M Itritiah, 174 


BenkM, Von, 09 ^^^| 


^H b.1 Indian. ai4, S15 


BMt. 03 ^^H 


^H Bi^Mh 315 


aonjMaliloa of, M ^^^^| 


^V PotOmmI. St4 


MMDoc «(, 3«S ^^^1 


TUuteD, 214 


IM.SW-U01 ^^^M 


Anichoke, 1H4 


UTOIT, 000 ^^^^M 


Jvnutlcm, 170 


U^ble-a. aSO ^^^H 


eerapention of, 177 


BMf, S4 1-243 ^^^H 


AilMupiu iodaa and UitAtrnfoUft. 806 


B«c«, 140 ^^^^1 


Aram MHtuleatun. rooit o^ Ittt 


«X|i«riiu«ata od. 76 ^^^^| 


■uavalatuni. :!I4 


Boat, «ea. leave* of, 182 ^^^H 


Aabuttl campaign, um <rf aplrtia Is, 388 


whlt«, lys ^^^H 


Ai|Mngiaa, IM 


ohaid. 184 ^^H 


A^Mnurus KM 


root, 170 ^^H 
■ngw- Iran. ITB, 300 ^^^| 


Amw^ fleah flaWa bj Uie Uomauw, litll 


Bcetiea. ISO ^^H 


AatrkbtfiM Baalioua. Kit 


EUtbaria vul^nm, ot bwbcrrj. 30O ^^^| 


AtrlpUs boitciiBM. IflS 


Rurnant'a diKwrer)' uf glyonguu, 71 ^^^^| 


AitMwbtL, oMinibAlii of ftiiol*Dt Seotluid, 


axpcrimaoU an tha artwflaHOB of ^M 


\3l 


■ngar, 73 ^M 


AoMmllA, food o( tho iwUym of, SOT, 808 


on tbc acidificalioD of fnt, 37 ^| 


ou till! uctiuu or laoi oii Llio nrino, S4, ^| 


Awtnliui praaemd tnert, £73 


;ji8, ;)2i ■ 


AnnaMUn, 100 


Berth oUntia oii^plm. 171 ^| 


Avoalu. 197 


Beta Tiilgftnii anii altiMdm*, m ^| 


AnOotUf Hoii«>. 139 


dcOa. IKJ, 1(H ■ 




maritiiiui. ISd ^H 




BalUakam Lnnatic Hoaptlal, dietan at, ^| 


Baook. M 


963 ■ 


eompotUlon ol, M, IS 




RMked tlonr. 148 


non-kloefatdic; aitiilanting, ud ns- ^M 


Bakine. 334 


tonulvs. 32l-3»U ■ 


> povilar. 150 
B«ly. Dr..l7i 


•loohoUo, e87-S0» ■ 


Bioknall, Mr. on ibo ana of bono-dMti. 1 3S H 


Bwuiu. «n 


BIddat'a oxperimeait on tbo nolTaat InSm- ^| 


ROinpnafCtoB of, SOO- 


enc« of Uie itiMwtiiial jaioo, SS ^| 


^H BwdloMn. 133 


BiffiM, ■»£ ■ 


^H BwtfuK'i. Mr. . diot. 3I& Stt-801 


Bif^i^ati uboRJ, 106 ^U 


^^1 BanUiiffJam, tliiiear dI. SSO 


UlIbeR7, 301 ■ 


^H Bwbtnj, MX) 
^^■^ Ban^lMiKDab*, 171 


oomiXHltion of, 202 ^1 
BO*, aonon of. tn dJsaaHon, SB, 83 ^M 


r BMk. 30T 


Mww of, to emnUify tiie tattr kctda. ^| 


^^ Itarle,. IflS. 19a 


57 ■ 


^^K oompoidtUia of, IBS. ISO 


Birdg* iinaU, anap ntado from, 108 ^U 


^H Seotoh. nUlad, g« poC, lU 


Blrmliigttam Gcii«ral Uoqitlkl diatMT, ^M 


^H potlUXW 


»77, 0T» ■ 


^B fataDt.156 


BiKibotC. 818 ■ 


^ nsar, 2l0 


bis Ofitikm UM gtiUiaa bM » noM* H 


<raUr. IW, 80S 


tin valiw, 05 ^1 


BamJ on tha -'!—'" ■^'— of tiitr«(t*a, 97 


RlKnlU. 146. 164, ISO. ■ 


Banow on bba BinMany of Um llottentota 
and OoajamMwi. tSS 


oompoaWMi of , 154 ^M 
Blaon. 184 ■ 


RM»|ak,arMl«d, 1W 


lt«buin|>, 184 ^M 


BAMtetatonoM Mid PukU. 207 
R«MtM Molla, ornreet potato, 173, 170, 


BllUn, 200 ^^M 


Black itoddins, K ^^^H 


ITS 


RUnklmiTj. -aXi ^^H 


Baadat'a cxMtliMiit on th« elteat of kIto- 


eomiKidtioa of, MM ^^^H 


hol. 83 


BlMki-tv^. 103 ^^H 


B«aiM. 166 


Bladder lock. 188 ^^H 


^^ft oomporiUoa of, 166 


Blaabcnr, 901 ^^H 



^^^^^ BTOKt. sSS^^^H 


nUp* iialc«ta. 110 


Bnttar. Tes«Ub1«, SOT. SOS ^^H 


Blood of Lb« pig uu) bullock, W 


BotMrmllk, Ul ^^H 


Blut)t>nr, m 


oompoMlttoD of, 121 ^^^H 


UoUiuK gt r«CR), S32-394 

of valor for piuilloftUan, S30 


BnUw-ual, 171 ^^H 


^^^^H 


Bole [HittEtti^itea by iboOLUmiKS), 141 


^^^H 


Bolo^ua Manai*etL niiuln i>f mjofa' l!Mb, 130 


CiAUCOo, food nud at, 318 ^^H 


B«ue. relariv(i iiinniiiit of. in Auitnkli, 95 


Cabbaga tnbo, peodncU of, 180-183 ^^^| 


iiutriuv4 oLonoMr of, V& 


T«d. Itfl ^^M 


Bardokux wiaoc, 2S9 


wliit*) sardcD, 191 ^^^H 


Bareoola, 161 


Caoaa bulwr, £35 ^^^| 


B«•j«aInMa^ food oi; 813 


CaffoiDo, 3a 1 ^^H 


^lattonj of. -iVO 


Oaglian poaw, IM ^^^| 
OJtM. 148 ^^1 


ttoartrai, or diler. '>iU1 


BouuiuKnull on the prDduotion of taltj 


CaUdiuni Mf^niiitun, tUiomea of, IT7 ^M 


^ UAtter, T. W. 7N 79. 2T8 


OaadtmaLai gnup of alimontiu? phBd- ^| 


^^H iWMidtM OB th* fra« bicroK«B of th« 


plM, IS ■ 


^^^r Ktmoapkera, 11 


Calorlmsbar. 31, S0.Q1 ^^M 


V BnLod;. SSa 


Cambrid^ »jat^eiia of Uaming, HtSt ^^^H 


^ inixtur«, 383 


Camnl, liH ^^H 


^K Bnak. « buok-wltoM, IM 


tU huiap. liM ^^^1 


^^H Qnailoft OMopwrtnii 178 


Ita milk. 134 ^^M 


^^H lupuH. ICtt 


OaroeuibaticliMao, «nnpodtiaD<i<, Ul ^^^| 


^^H oleniNia, IHI 


Canita udalU, 315 ^^H 


^^H np^ or turnip, 179 


Caanibaliam, 181 ^^^| 


^H Bniil-iitit. 171 


Oapiada UQoia, 237 ^^H 


^H Biwd. U1>-15S 


Cacam*!. ^^^| 


^^^H compooition of, 1B$ 


OarbobydrBU^ ST-BS, B4B ^^^^ 


^^H frota uiibultMl Oimx, 68 


amoaot in dirtarlw. W ^^^H 


^^1 iB ttaiM Of fuulne, 907 


UBinUlaMeo aad BtUfiaOOB of, n ^^M 


■ s^;;^''' 




GarlKni. araoost of. rtqafrad tn food. 801 ^M 


^H teom, I4B; 103 






63 ■ 


^H Hon. 1S3, S.W 


fat Iba ^. 10 ■ 


^^ fe^, 809 


Cartwiiida«catti»j br<atlnf ithnaifliBMl, ^^^| 

101 ^^M 


K idmI, ft kind of «arlli, HI 


CanlaoD, IS4 ^^H 


^^ BiMUa«s887 


CwUmaoaulcMaoa, 184 ^^H 


^B BnwtDg, Ml 


Ou1Wft.MrAMllWBj.on Anrtlofood. SflO ■ 
OanuTOKNW animih fad oitea a d«r> 336 ^^H 


^■^ Brio obMM, ooinpoailion of. 138 
lirigbt'o diMdM, di«t for, S53 


CarobtMo, 807 ^^H 


KrJl. lUH 


Carpontac, Db, «aata(Tallan,8SS ^^^H 


Biiajul. 18S 


Can^van laaM, IM ^^^| 


BeocooU, 181 


dsoootlaia «(, 8M ^^H 


>I>ruDt^ IS9 


Oanioo vnten bj tba Zoliu, 137 ^^^M 


Brolliii^. SSI 


Oaonta. 177, 178 ^^H 


ItroM (iKcf »nd kkle), 106 


oaupoaittaa of, ITS ^^H 
CvjtalWltO ^H 

OualBfclS. «(,86. 116, 118, 1B8 ^^M 


Brotiu. aur. 


Eruwn, Uonoe T., on Um antitiutiaB 6t 


wauneolft ia •tnwBpliQrio mt, 13 


TtyoUbla. 19. laS ^^M 


btMd. 14S. fSa, 390 


Oaaliaw nut, 171 ^^^| 


Bnuutin'B glruida, kocmtimi of, 07 


OoatUTa, 313, 314 ^^M 


Braston, Di. X. , od poiK>noua fongl, 108 


btaad, 318 ^^H 


BtutMl»«prvutB, ItJl 


Omawoa Toaca. 168 ^^M 


BboqUuwIiic. -im 


ChWHrtUni Inproroi the anistal tor edibio ^1 


Bonk-wliMt, 104. 183 
(^mni'*i''i<iii of, IRiS 


pnipnaa. M, lOt ^^H 
OaMrcOlam. 140 ^^M 


lindniini,nacm««l), 157 


Oatbaadtib, fiS7 ^^M 


BuSalo, ii-i. SW 


Cat«^ isa ^^M 


BiKonK l«n AiiBtialiiu) notb), 140 


CanUflowoi. 181 ^^H 


IlkiUiuM), !».■> 


Caviue, ItO ^^H 


Itiir^nd}' wiaeo, 249 


Carj. IS4 ^^H 


Bvbud. 1!I7 


Coletr. 183 ^^M 


Buu«i, 1W-1» 


OeUnlcM, 72, 73 ^^M 



^^^^^^™^ INDEX. ^^^^^^^^^^^^^^^^B 


CoTMiiB dnrwrinft, or OOmaum obeny, IM 


CUiii>t«, Tuietj of diet reqniivd MMOcdlc^ H 


Oanloiiia oiUtjua^ 'i<yj 


ti) <liItvr<]iioe of, 279 H 


C«tnU«, 14a-lt» 


Cobnat, 171 ■ 


OanlliM, ]«i 


Coca, 2iie ■ 


Coykm. food of iha iultabitaat* of. 311 


CoMine, 221. 238 ^* 


Cluut. or AbjTHlniwi t«^ 317 


Ooeblevlft otHatmUi et DkUco, SOB ^^H 


CbalmM of Uia osr, ll-l 


Goakatoo^ 1U7 ^^H 


Oocklca. lis ^^M 


Cbkrd, tho iB&f-Rtailu of Mrtichoke, IM 


Co«u«, StM-330 ^^H 


Cluingai, vt diicd boef, S7t 


oompositioci of, 280 ^^^H 


CtutiUcuM (liqustu:), SSS 


actiu»u>, sae ^^^| 


ChotMii d'tqneiB (w1n«), U8. SM 


LraslliaD, or Eiuuvna, £SI ^^^H 


Ctwddir oh««ts. oompoduoo of, 188 


Ooon«-imt, no ^^H 


CtiMM, ISH-130 


vnlo<! or. u fond. SOS. 311, 8U ^^1 


eompoutiOD of. 19B 


Ooeo* nacdfora, ITO ^^^M 


pouoainc by, 130 


Cod fi»b. 107 ^^M 


Cb«Dopo«]luiu quino*, IBS 


■onnda, 109 ^^^| 


U*vM of, 188 


CoflM, 2er-sni ^^M 


OIkc^, 190, 190' 


oompodUou of, 839 ^^H 


ooDiponbioa oft 180 


flotiUona, 881 ^^H 


ObMhin ohewtt, IStt 


HwediBb, 8SI ^^H 


CbMt«robMM, 118 


l«avM, lufniion wade from, 236 V 


OOmfMitloi) ot, ISO 


Cold, oc ASt-onb, dry ttnUtiFDt for can 1 


OlM«a<it, Mitb. 330 


of. -.V^ ■ 


epu^Kh, IAS 


M n ■hupeser of thn ap|><it!te, 1S9 H 


Obiokioii-lctt, 36U 


iutliircice III, in prt-vcrting foi>d, 370 1 


Chiooocr. 231 


Cokwuit, lt>l H 


CbUdmn reqiifra food mon fiequeoUj 


CoLn«7 IJatcb Lunntlc Aqloin, dietur at, H 


Umd grrovifiip peiaona, 829 


336 ■ 


Ohin*. food of Um lalubiUiiUof. 310, 81t 


ColMitrnm. 1 18 ^fl 


Ohtlterlinn, 96 

CbloTO|ih^, aotion of, in plauta, 8, 9 


Combo. Ur. . on tbo food of tbo moalu ol^^^| 


La Tminx^. ^38 ^^H 


Obooolau. HAi 


CoadlmoBU, StiH ^^H 


Obondrin*, 19, S4 


Coooa, orcoDCB &<nn, 14S ^^^H 


Choadni* crU]>ua. 183 


ConalanUa iriD«, ^'V ^^^| 


Cbintuit'a i:ii>cnin«Dti on drktli from trtar- 


Cons ij put it'll teiuuvMl ti7 brown bread, 103 H 


YKtbo. ;fi3 


CoiirultoliM bauiU*. 173 ^t 


CblMaoiL !^U IL, on Dmrfaoleaomo idmI, 


Conkinir. «fl«cU of, 331 ■ 


1 10!. loa 


pot. SS5 ^^H 


^^K cm tlu lomtiT* Miion of ostniFal. ISS 


Cooper. London, MS ^^^H 


^^^f am polaoalnf bjr duncl griuB, 1 55 


Corinuratit, IK? ^^^H 


oa UM of pouonoiu foogi, 18tt 


Com. P0|>. 161 ^^^H 
lob, or maiiA'ponldgo, ISt ^^^H 


CbMinlomclil MM fucKloobol, 1^3 


Obij-nlb of tbo silk worm, 140 


flour, 101 ^^M 


I'bTine. Llie uroduot of ftuUio digMtion, 


Conaro'e Uni(t«d diet 2»9 ^^M 


31.23 


Cotjmhangr, dlM for the r«daoUoe of, 849-.^^H 


Gindft, *a invtrt eat«ii b^ Greeks. 140 


^H 


OkfcoTinm cnditft, ItU 


" Ooiralatkn," Oraro'* doflnitioa ol, 1 ^^H 


iabfbat, -m 


CorrisattV Laolen, vlcva lu to Dm >eUaa^^^| 


of Ihi' piuicica*. a ^^^M 


Oltfio add, Sa 
Cltnm, tM 


Coorlua atoUaiu, tubnloM, and naadia, ^^H 


■ 


OilraaMoid»,orlimo, IM 


Ooaiuii of ifae andeiit*, 140 1 


KunnUam, or oniiM, 103 
decunisat. w llwddook, 104 


Couwona, or conaoooaou of U)« knbt. IH H 


C»b(bb), 111 ■ 


^^L limotto. or nrMt Um*. 194 


Orab-appU. 19S ■ 


^^H UiDo«uiUD, or tMaoB, IM 


Cnuimtla. 153 M 


^^H tnedioM. or dtmi. IM 


Crako. spottod, 137 ^^H 


^^H pOBopalmooB. ar pomelo. IM 


Cramb* turitima, IH ^^^M 


Cnuibonr, SCO ^^H 
Ctaso, 137 ^^H 


U curat wiiM, SOS, 900 

■ Mtion of, on tlia bnnuo body. 64, 69 


lYairfiati, rirer or tnata-waMr, 111 ^^^| 


1 Cbuk'a pTtKMM foe tba parificwtion of 


Ma.111 ^^M 


■ waiet, 330 


Cnan. 1 19. IM ^^1 


■ CUv Mtn i& Abioa, 141 


oonpoaltlon of, 190 ^^^H 



^^^^^^^^^^^^^ JSUMJ, ^^^^^^ 1 


Ciwm, D»oiuhlr« or chitMd, 131 


Dletotio preparstioni f os the fainUd, SH- ^^H 


CbMIMt, 12.S 


3«a ^^H 


of Urur wiie;, 364 
drink. »(l'l 


l>l«tetira. prloiriplMi of, 274-30S ^^H 
prkctienl. II0M48 ^^H 


CrDomometer or lautomatei, 131 


thuapeotie, S44-S86 ^^^1 


Or«u. gardsu, 19S 


Digvetiuii. nnturn uf. 2l> ^^^^H 


IMn>i>iuK of K»b, 147 


RtAUH iiillii naii)^, 831 ^^^^| 


OrocodilD, \aa 


of altruscDoiu oklMr in tbe UMftfutb ^| 


^(inof. 133 


■ 


Ornmpeui, 133 


DiceetiTO oij^nuii ot InfaDU, 380 ^M 


Cddcoo. 137 


DlBnar, 827, Slfy, -iSO ^M 


Qa<iuinb(>r. ISA 


DiowsorM uUtil alaU, ud boUUu, ITS ^| 


CucuiniH dlrulluR, or water- molon, S04 


Dtoap^KM kaU. 307 H 


iDolo. or mplcm, iOl 


Virginlntia, S07 ^^M 


■atidi*, or oiiouiTi^iwl, IHG 


Dirt-ouUtig, 141, 148 ^^^| 


Cuciubiu ovii&ift, pcpa luid tacl»-ptipo, 


Vvgt, 133 ^^H 


180 


DouobH la i>ulae>, 168 ^^^H 


€an{«B. IM, SAO 

OutcD mft angUNLifolio, SI4 


D«nd«nonuefee<Uiigottlie Anb'sbone, ^^^| 


Ourd. 131 


888 ■ 


Ciirr«olH. <lri<<(l. 1W 


Donkera. 13S ^| 


red aixl liUt-k. 301 


DoiuK. the c^cf food in B^pt, 313 ^| 


ooiQjiactliOD of, SOI 


llrajwr's ••xperiuiealii ou vegetable lifa, ^| 


Cnttl« fl>h, 141 


Drink iucluJed Ui food, lA, lU ^| 


L'jrcM, Moda of, 103 


Dnilt, I>r., nn tbo KimalMuig ooalitua ^^^| 
of liquid CMBDoe of beef, 319 ^^^1 


(^donin TnlfciriB, 193 


^n*ru Darlmi(--nUuii, 184 


Dijiiw, ptOMmtiOD o( food bf. 371 ^^^H 


•ooivniui. IHi 


Db BarrT'e B«*«l«iita AntbiM, 310 ^^H 


OjuipB. fftt ill t!>a tarvk «(. 80 


Doblin bMpJlale' AltUty. SSl . 8S3 ■ 


Cjpvni* •oil' till' 11 tQH, or niutli cbastnTit^ 33S 


Daoke, ox[>nrIin«Dt« ia cb« fatWitte; of. T8 ^| 


CynUooroiis otUcilomi, 08 


I>ii£ODg. IndiMi. 138 ^H 


9]rttari* Dtuwinii, im 


UuauJi on Uie pTodnctiaiD of tattj tnattor, ^^^M 
experlmcnta on b««i^ Tfl ^^^H 


1 ' 


■ Daromkt. food of ch« Lnbkbitutsot 912 


DoodDniiiD. AuLioD o( tit*, ia dlgMtien, S3 ^^^| 


■ T>xiKj. tdiviu of, 1(15 


Du|>ru'«. Ur , exporimonu on tfao netiOD ef ^H 


DwnioD, IM 


»looh«l, 84, 85 ^^M 


DMiJoIioo. lenTcs of the, IBS 


Datoy'a obaamtiona on aleobol, 88 ^^^^M 


imt. uf ih«. S!t3 


Dutob cliAnw, 199 ^^^H 


D«c. m, 3ia 


oompoution of, 190 ^^^^| 


JDjaainJc r«l&tioiw ot food. 1-4 ^^^^| 


plum, SOT 


DjMBtair. diet far, iHif ^^H 


DauoiLi oirotA. 177 


Dj^wfida. food for. 3M-aSB ^^H 


pAu^lUh's, Dr., piooeM of tnad-nuldnK, 


^^^^M 


l.W, LSI 


^^^^H 


Drt7, I>t , urn th« Vkla« of fiih •« food, 


BARTB-KATtlia. 141. 143 ^^^B 


10«. 10B 


Bnbiuui epbicrK. 141 ^^M 


Dcecaa, food la th«, All 


BdinboTgh BoiaJ iDllmiiMT dietsir, STO, ^^^| 


Dextrino (ui uUilolol iram). 63, 79 


iieo ^^M 


Do'rixmj, or Bnf brunble, 209 


Edvudn', Hllae, «xpeiia«aU on b«e>i 78 ^^^M 


Dbnrta. at DhoOM [pma. 1(14 


E«la.l06 ^^M 


Dlabet«iii raellitoj, angv aod ui«b la, 76 


oooiiKMltliia of, 107 ^^^1 


diot for, :i3I 


K«l fund, 1Sf( ^^H 


DiM^Ion Ubi&itui and tarquklna, 136 


Efc-g. IIH'IIS H 


pri*o»,21l4--JI«8,31S 


coiapoeiUoEi of tlio ontln oootaRta, ^H 
8^88,113 ■ 


worklioDiic, 31)4 


OOmpoatUon nf th« whit«, 114 ^M 


■nboinieDou <li«L, 299 


oonnpoaitioD otcbvyoUc, 114 ^M 


diet foi tmittiiv, U3S-348 


oontporfUoa of the dir oonitiMcata. ^| 


di«t of iuftknu. tm-nas 


114 ■ 


didt of ndiilt in full bulth. 399 


u a iTploBl UluBtratlon ot nalaral .^H 

food, 974 ^^M 


^^^K d[*t of active Inbonra. 382 


^^^B di«t of hud working labocvr*. SB3 


mad bnmdj. 3(t3 ^^^H 


^^H dtiM of tli« Biieliith HoMler, 291), 8M 


"Btcg-^ppfr. l»6 ^^^H 


^^M dl«t fli tiio Bncitab Hdlar. 3M 


Blijpt, fowl la, 811, 814 ^^H 



1 ^^^^^^P ^^^^^^^^^^^^^^H 


■ Udar toll, SDl 




odiUe iiBaUtiaaof, l(M ■ 


^^ wIm, dOl 


poiwDoaa, lOi ^1 


^^K B^huL. IM 


akoll. 11«-1IS ■ 


^^V li« tool, tioiik, and tcofiM, 136 


FtotnliRabepalioa, Ittt ^| 


■ Kk, 1B4 


Fli<«, 14U ■ 


■ Eintyl«D BTCAlA. 15$ 


Flint, Or. Aiutis. on «liniu>ati«i of nitso- ^| 


■ KetulaJB. VS» ' 


(Cou <c rvlatidD t« work, t3-W ^| 


■ Rnilive. las 


Floaadcr. IllS ^H 


■ SiMKKr- mMk) u>d potential, 9 


Floor, wbeatcD, 147, 148 ^^^^ 


H aoBMnktiam of, V 


ooapooiUon of, 148 ^^^^| 


^^^ aad fom. dlatfaotioo btCWMO, S 


TahM of nnbolied, 68 ^^^H 


^^H Bntnfla of •iiimnli MKon, 1*7 


and mtlk. 303 ^1 


^^H BrgoUMd <ir ■purrad-ooni, 15S, 100 


Fluid, racnlatioD of amount oC, SOX, WHt ^^H 


^H Srvkleau, IttS. SI5 


FlomnoiT. 107 ^^^H 


^^B Brvum kiH, l<i;. SIS 


F«i* graa. SS ^^H 


^^" Bi>'-Uioxjlaii coo, 2^, 386 


prodiMitloa of, 77 ^^^^1 


■ EKjuimaax, food of, SM, SOi 


oompoalUoii of, IW ^^^H 




Food, d/BUDic relatlona oC, 1-4 ^^^^| 




onpnationof. 7-1$ ^H 


1 Paha vduiakis, IW 


coaatilueBl elenenlB of, 14 ^| 


H F>g<»jTnBi MonloiUim, IM 


daaiftoatloD of, 17 ^| 


■ Ki80U.»7 


pmnrstion of. 270-973 H 


H PUttuoeonapteiMtnttiMU, 21S-S15 


utetnre of aniinal and v<c*taUa, tli* ^| 


■ aMde. I44^t(» 


bort (or man. Sd6, 817 H 


■ Fwtbw cIH. W«l*b. 824 


proper i>iO|iartioB of fnab, urn iiaaiij. ^| 


H Fatia MUtioD tonnucater fona-prodno- 


:JI« ■ 


^^^ tion, «t-<M 


dielcUc f ctatiou and effect* cl uainut ^| 


^^^b actual forou-Talue of, 65-47 


and vecewUaooiDpnrsda ;iW-^ltt ^| 


^^H iue« or. atMHl 


proper amoanC «t. Jtlt-SW ^| 
in rdatiou to irork, 3M-iS7 ^1 


^^H aa a heai-prodndnn asent, fllMl, 81, 


^H SM 


adaptattoii of, tn demand, 27ft ^H 


^^^H BAMiat nqniicd in diet. 8^ 


natr1t(T« value o(. 2H1 ^^ 


^^^B IiMHDclciit to aivttui] lif p, 379 


furoo-produoinc Talus of, 883 ^| 
animal. Mimnlaal }>ra|M«lM of, Sl> ^| 


^^^B BJtracenoaa aiMMr n« a itourM of, S2- 


^H 


oTili ouuBcd bjr a»Bti «^ U8 ^| 
proptr, of man, 8(M, 8141 H 
tOrinlaiiW, Lwble'a, 1£», ISB ■ 


^r oooracaloii of «rboliTdnkt«a into, 7S- 

ei 


Pala. or bydrocnrboDi. OS-ffT 


Fooda «al«n bjr Inb^ilaaUot nriooi m- ^| 


Fatt^ de^BflKtion. axplanatloB of, S3 


ttioo*. .tDt^lM ^^H 


in»tU>r •■ aa alimMUtf* agtint. 347 
PuiUiom, aaooat of, br Fkik and Wuli- 
c«iiu, S8, as, S8l 


animal, aametimcH bat not ordtoaxilV'^^^H 


eaim. 13U-14S ^^H 


Faroe, oaaaervfttlon of. 3 ^H 


Fwbcfn, or gnvwbarnf, 900 

Fm]m btanda, food o( Um tnbabitaiiU of, 


■ntltber enatod aor daatrejrad. 1 ^^^^| 

and oiiuigf, diattnotioii bcMTMo. 8 ^^^^| 

pDnrcro^'a dlMwriiT of adipoeera, fi8 ^^^H 


800 


Fnni, roul of, ISO 


Fragarla collliia and vcaca. ^2 ^H 


FaatDM. IIH 


Franklaod'a calcmUiioiu of tba foro»>prt>- ^| 


PibrioA. IS. S5 


dneitiit vaiua of nuietu artiolM of ^| 


iDHontcieDt to anaUia Ufa, 975 


food. ai. «ft, ss»-ins. »« ■ 


rcgviable. 10 


ezpariiDMila on lb* amowit of maet^ ^H 


Fiok and Widiornna on tba ovi^ of Bin*- 


ptoduriblo fn>in nilTOMOOiu mat- ^| 


OBlsr power, SfM», 64 


tcr, Rl.at), A' H 


Plcva oarioa, »r conunoa flg, £04 


Fraokliii, Sir Jobn, SBO ^| 


Flf, oonnnon, SOi 


Fri.iD7'a formula far sMcUas, SB ^| 


Indian. 205 


Fiieadlr iaiawla, food of itua naUrco of ^| 


key. of JapOD, 397 


tbo. noQ ■ 


Pilban. 1 Tl 


Ftma IW .^^l 
Pmlli prawTvod, 279 ^^H 


Plltration of walot, SSO 


_^ Fiih. 104-tia 


Fnlta, IBO-HIO ^^H 


^^^h ootnpoailion of wblta, IM 
^^B Mllag of, iSl'X 


>Vina«s», 147 ^^H 


^^^K 4(M and croiud Utto povder ia 8ib«- 


FuDfi, inwUi of axoapMooal, It ^H 


^H ria. lOO 


woulenl„ 187-190 _^^ 


^^^1 innjuidioe nfalMl, lOS 


oocapaaition of, 1B7 ^^^H 



^^^^F INDEX ^^WS^^^B 


■ QM^HI^BP ^'^^ jmrple, 105 


Oau-iinine ldeatl<*J inth lli«ia«, SSl-SSt ^M 


H Qtnagn^'K Prof., ivpcn on th* diMAiwa nf 


UuioeK-fcnias IM ^^^^^ 


■ lire ilock, IW, 101 


Qull ckWu duiiiig Lnnl, 197 ^^^^^ 


H (iamiwaj. Tboraw. •■iSS 


^^^^1 


H Uupiirin on the lutiuii at oo(f««, 331 


liwufflciRiit to KuaUua Ufa, 376 ^^^^| 


H <!a>tiie jnioe. uotlon of. 30 


«>U:t. sm ^^H 


■ UelutiDv. 1». G-1. :>\ U,> 


Gar, Dr . tin ibe diet of Eugliali prliOM, ^H 


^^^ no (ixbUiilw ill Vf|{*tab1a food, 7 


^^M 


^^^H In th« nrinn oftor ioJBatioD into Ibe 


Guj-V l[o>g-ltKl diGtu7. 331. DU ^^H 


^^H VCMCllslU 


OytD[)lion. ItUI ^^^H 


^^^H 'i|n«Htt«a lit it* nutritlro value, 3T<I 


^^^^1 


^^^1 CammiiMiitu of tb« liulicutc of Am- 


^^^^1 


^^M Btonlkm, 27tJ, S7T 


^^^^1 


^^^P PuiaCommiiHiutiof tho Frrnch Acad- 


ElADDOUC. 107 ^M 


^" omr on ooD«ltudoiui xtriitd %l bj, 


lUitwsU Lnnatie Ai^'lam. dietuy U. SH, ^M 


SS. 9Tfi. aits 


S8S ■ 


0«Utlnoii» princijilnm, 1ft 


tUnt. IM ^^M 


•llmantBiy rkluc of. n^. M 


Tlnrlcota, or Fraoali hfot, lOO ^^^| 


** Geopli«gie." or dirt-ealing, 142 


blnna, ttt? ^^H 


QhMUiia, im 


UiiwuiUs uiBtyMBof EeraleBU, SID ^^^H 


OUberb'a obMrvAlloas on tint teoding of 


MtUs. 41. S3. 70, 818 


etRouiutCionof milk, 123 ^^^| 


Gin, «r Gcnan. StI7 


HitulnUL. in ^M 


GidB^T-bnad, 153 


HskdV. ^Ir FrktKUS. oxpcncDw Of food in ^^^1 


OinMUf rout, INO 


tba PiunpM. S07, MO ^^H 


OluKOw \ii>j»l Inllnu&rT' dictaij, 880, 


Hout, 00 ^^H 


881 


Hant, equivaleut of, fa oMcAMuUcal inottoii, ^H 


OU>bulin«, 01 altiaiaiaotd nutUr la Um 


s. m fl 


blDod-ooqinacla, ID 


Hadgi^hog, 1»3 ^^M 


OloQccdcr, double, obeon. IS8 


nellanlbuH tiiheroaiM, ITD ^^^H 


■inj(l«. oh««Mi, 12H 


HoliuliolU** roMUctiM on mxttfi 3, S ^^^H 


OludoM. or gtape-mgu, iW-Tl, 309, 310, 


cat *«g«tab]a life, V ^^^| 


911 


OB tlw «)u of tlio ann. 8 ^^^H 


Olulon. IM. UK 


Sfirhnntona aniclea, 180- 16S ^^^H 


■ortainiDg life, 376 


HfTTiag, 106 ^^H 


Ol7«ariiL, 1»4 


Ilickarr -nat, 170 ^^^H 


UljMrluc, GS, n 


Uinclua'tui, food In, 8)1 ^^^H 


flljoo^o. or unyloM mbabUMe, 71 


Hippopbo^. 134 ^^^H 


Omolio. 378 


ILppopotamiu, inn ^H 


Uuldm ajriip. 310 


HiHioTMiBUo or tkniA-fonBinff maMdaU, ^M 


Ooow, ODliuicB) li*«c «r tho, 78, 95 


H 


OooMtMrrj. dJO 


U<wik (wiaa). 961 __^M 


composition nf, 204 


Uu«<ak«. ISl ^^M 


Oocae-KnuB, run I. of, IW> 


HoffiaAOn, H., 89 ^^^H 


Oovi proinoMiI by tbr contamptloa of ft 


Qotr, oarth. 130 ^^^1 


lilfhlj DiUO|{uniMd dint, 1144 


Uolleada. -JS7 ^^H 


Onbun. Tt 


Uulolliuris, 141 ^^H 


Orapo, IBM, iflB, 2<^.S49 


Hominr. 16 1 ^^^H 


Minpo«itiau of, ICD 


HoMT. 76, fW. 311 ^^M 


ABMafom. joang aJiooti of, 185 


poiaoooiu *fl«ota 0^ SU ^^^H 
Hopa, Toongbiadaof. 184 ^^^H 




Qrmogaga, lOit 


Ilvrdauia dtoUchan, 1S8 ^^^H 


Orantland food, 103, 2W, SOS 


IloTfc-Omh, 1M-IS0, 807 ^^H 


OlMU, ItJl 


noiaoa, food of. 390 ^^H 


OroM^ or piu, ISA 

Oron'a "OorrelUloB at Ui« Pbyiiokl 


nonpitnl dietariea, 900-380 ^^H 


HolWBtola. food of Uia. 818, 814 ^^H 


Foroo8."l,9 


gluttonr of tha, 389 ^^^1 


Ornba, 140 


Huber'a exp«ruii«&ta em bMa, <6 ^^^1 


Gni«l (oittaiiettl), IISS. 2t7. »IB 


Hatuna. S, 12 ^^^H 


UruudloalM'B eiperimcnu oa bee*. TA 


naaafeld on ohacaa-poboBlDC 180 ^^^H 


K Grnjrin cbMM, eompooitioa o(, 13V 


HnrtlvbeiT/. 201 ^M 


■ GiiMiliosfoodof tba. 807 


liydnMi of ckiboD, or oaitoliTdnlea, ^H 


■ Uuaruu, 231, 332. 3;» 


67. tS ^^M 


H M a renwdy for iiick'hrsdM^be, US 


Hjdrooutwiia, m fata, IHMIT ^^^H 



^^^^^^^m ^^RB^^^^^^^^^H 


XOIUbXDtnoM, I8S 


KHaty*. olintiaativa ofloe of. SS3 ^^^| 


daooeUtMi of, 1163 


Kiog'* CoUo^o Hoapital dittt»ij, 819, 813 ■ 


Ii»Uiid«n, food ot. aOH, 3M 


KinohwMaer, IM, SM ^^H 


Iobllif(i|>li»|;l, lOS 


Kw)l-kol>l, )»« ^^H 


Via Part^oyciuia, goagatAx, aai tbev 


K«U-nbi. 188 ^^M 


Koljma, Lowor. food la. 800 ■ 


udk-J:M 


KoumiM (a vpirimoiu UqQor fiam mue** H 


ImpnrUI (potoi ini]>0tial!ii>, 304 


milk). 1 IB, im ■ 


liiiliii. taOd ID. '<t\ t 


Kaua-koa* of the Arab*, 151 ^M 


^ liuliMb* uf New Spaia, 808 


EraulMT, Di.. on poumun^ bj mwhoU- ^M 


^H Sortli Amcrioan, 306 


aoma RWMt, 101 ^| 


^^V PuDpwk, 307 


SamtiMl <k UnMka liqinoni), 308 ^^H 


V IniUaii uibca of tli(» interior o( Or^on, 

K 300 

^^L oon, or mtiiB, 101, 163 


^^M 




^^P wagai tnm, 209 

^" itt«d (<a f*ttcDiii(r e<MM, 77, 162 


of tho eynlpt. 80 ■ 
I,Mlio acid. 70. tOs ■ 


oomponitioD of, lUl 


Lactino. or cngnr of milk, 71, US, 908 ^M 


IndigcaCMti dftuwd bgr (cwd taken after 


Lactoinolei. 1^ ^^^H 


uuuBual exertion, itSfl 


LactOBoopa, JIM ^^^^| 


food [<M. ust-a.^0 


IdutQca taliva, 180 ^^^^| 


tatutu. AM of. 3;tc-.tas 


LnctucsriaiB, on Icttncc oplan. 185 ^M 


laoiBUiic Klimniititrir prinriple*. 8R-8N 


Lallemuiid'a oLaerrationa on alootiij, 68 ^| 


miilt«r «ui>uUiJ toaatufrUieiequira- 


Uiub, WJ ■ 


m«nt« of hfe. 270 


LambbUo, PrJnocM. 131 ■ 


Inoolt'i, or iiiiiwle'*ii{;Hr, 70 


LaniiuiriaiiiKiUtik and ancfJiarma, 183 ^M 


ItiuHim, l7(i 


Lamprojr, 105 ^M 


loTalidi, diat«lio prepiLr*tion« for, &S^ 
Irish moa*. 1S9, 863 


Lanatuun Hotel, bippupbaflo buqnct U.^^^^l 
13S ^^^^H 


Lams of anU. 140 ^^H 


ItinglMM. 110 
lUlJuoiCoKliariiuuM, 104 


La Ttappe, maaia of, cub one* a dw obIt. ^^^M 
11241 ■ 




LkDKhtHF a help lo di{,fiiition, 331 ^| 




Un-c. 183 ■ 


JvAOKKT, 300 


Lawoe and Gilbnrt, tlii'ir oliiwrTatWDB oa ^M 


Jak frnli. 3l>0 


tho feeding of auJinalii, 41, 59, 78, ^| 


Jkfcalf, foiHl ol tlie, S80, SM, 807 


am ■ 


J*|io.ii, fu<i>l of III'.' ill till bitsot* of, 310 


L«ilnm paliuitrt •»! IiitifollutD, S37 ^| 


JkLru|ili* uiiL&iliot, 'Hi 


Looda Oonnsl luAimaij diobaqr, tf?}, 370 ^^H 


JvrlKNi, 134 


Lpm of wiDO. 261 ^^^H 


J«Miu, St., on aanallwlbnn, 131 


LBguBina, IB, IflS ^^^H 


JaiDMien krtl«lLok«. 170 


LMramfnoiu aftod*. lAO-KS ^^H 
L«Ena)», 1». 47, 03. 81. 69, 917, »7 ^H 


oompodtion of, 1T7 


Joliafly M^ 101 


OB tba acitlon of ooffoc, 381 ^^^^| 


JoDoa, Dt. Dene*, on tlio <11gcatlo«> of 


vloir that f *t a«aU digoatjoo, BO ^^^H 


■taroh ill Uio ktOBMob, US 


on tb« g»Mno iiilcr, Ul ^^^H 
OB tbe aUnrptuo o( Rum, 73 ^^^| 


en laflii«iic« oC food «d Ui« vjUm, 3M 


Jovle's rwMrctiw on boat, S. 00 


obeerT*Uoiu na tba naap« of nitneMi ^^H 


ilinlini nffiK sud clnerea, 170 


brtlusriiw.2T.26.41, 42 ^H 


Julpar. bsnlM vul topa of, SQO 


OBpnrtooa, SO ^| 
•xpetWanta <n aogu, AO, 71 , 73, 78 ^^H 


Jtivifttt««, 171 




on tha aotioD of be* on tbo bod/, 296 "^^^H 




Lomoo. ^^^M 


KApriRS, food otthe, ai» 


peel toa, MS ^^^^1 


KaIo, ^^011, IM 


LctnoiMde, SOS ^^^H 


■M, 1»4 


LeoUls, 147 ^^H 


Kato, rouL of. ITO 


oompoaltlaii of, 108 ^^^H 


KUoDfT. or wiiblo ronaMtta, 181 


Lafiidlum Batinin, IBS ^^^H 


Kkiii^rous, t:i3 


LapMealna, 1X9 ^^H 


iiuu)i from the tail, 1S9 


Lapro^r ootnnon In leoland, 800 ^^^H 


KoAb'a, Mr, o>aa of pokoalng bry lUMaaed 


Loiliobj, tAbU of Aual/aaa of foodi, 201 ^H 


IDUKl. lOU 


OD th« oompnrntiT* nriilMnr— of food ^^^1 


Kotcbnp. la? 


and foal, SsT ^^H 


HAaej. 00 


oo broad ■makitiir. IAS ^^^H 


H oompaaltioii odT diMp'a, M 


OB Uis Mnivtb of MiBeo, 330 ^^H 



^ nnnx V9v ^H 


V Latttieby. on Um ebuMtcctitlM eC good | LoUnn t«mal«nt«m, tSS ^^^H 


^fc^^ must, 97 


London H<>«f>lA> tllotMr^, 3^8, 800 ^^H 




Lnui* cdnlin, 18lj ^^^^| 


^^^V OD the tun of ana- wool*, I8S 


LoTo-apple. 184 ^^^H 


^^^ on th« ■U«iig4h of Iw, SM 
■ LcHo(]^ 180 
H IienclDe. M 


LvDobAOn aliouid form a aubrtaaUal laaa], ^^^H 

1137 ■ 

Lmim ol aalmali ili<hti). 07 ^^^M 

Lniwia, linrptiaii, white, 1S8 ^^^H 


■ LfliJaH. l»0 


H L'II«ri[.t''r, hi* antljuj o( wotnaa'a miUE, 

■ US 

■ LEoliun. 183 


IjBX, ft»M A.n i:i3 ^^^H 


^^H 


■ LiotMn,U.,6S 


Kacakoni. 1&4 ^^^1 


■ Liebig. T, 76, 70, 80, flS4, 890 


BUukorel, IW ^^H 


^^^H teblo «( tb« rctktir« nutritive Tklno 


Uaolaraa «■ tnining, 841 ^^^| 


^^^K of TUiaiia nrLicIi^ii at fcKxJ, ^1 


MkUm wtna, S64 H 


^^^1 ¥lo«a ragknlln); nluc^iUMd Acd non> 


Haniidle, hia food expeiimcnta dm dosa, ^| 


^^^1 nitroifatutBd priadplM, 14 


$8. S78 ■ 


^^^H viaw tatb nitmicMioM iii«tlcT aloon 


eonduiiion of ibo GnlatitiO Commiaaion ^H 


^^^H wniatitiitoa c)ko nooioo of miuoalor 


of bbo Frenob Acadatny, 6S ^H 


^^^P and nomKui iiower, 30, 3tf-ll, S3, 


Uahomvd'ii. Mr., ruinlls on iLa allinina- ^H 


^^ S61 


UoD of ufM, 4a-^7 ^^H 


H djwifloalioD of fat m aa elomoDt of 


Main, or Indian ooin, 16I( IfS ^^^H 


™^ ' ruptratioa, OO 


migar from, SID ^^^H 


OB Ui« value ot HkUns niatt« in food, 

88 


uaod for tatUuinffBoean, 97, tSS ^^^H 
ooinpo«dtlon of, 108 ^^^1 


food inltanncins ttio elianot«r of »d1- i UaJuna, 1S1 ^^^H 


maU, :<1U ,M^knaid.83 ^^H 


Ti«ti of tba diwtiiinlioil of aloohol to ' Mallov. learaa of, 16S ^^^^H 


lh« anlmiU "uoiiom/, 83 ' Mnlnia^^ wiiia, S(U ^^^^H 


dlflcovorj at ammonui in the atmo*- Moll, 1AU ^^^H 


phoro, 1 1 Mooatoc, or tM-oow, ISS ^| 


oit tUb ■—''"''»'■"" of ms«T, TH 


UaaohaaUiT Royal Inflnnarj and D*pei»> ^H 


Ilia dlaiWT«l7 of ■Tuldiiliw, It) 


•ary dIeUur, 37«, 377 H 
Man^fera, Indiea, 308 __^M 


beof-tea. 360 


nctriiettifn G!imi*, HIO, 301 


HangA, SON ^^H 


food fat infcuiU. ]£J. ISU, !lll» 


Uans^l'ininc). 170 ^^^^| 


Lifo, iwiulUi uf auimal and Tcgvtabiei, i% , HaaihoC ntiJIiainia. Sit ^^^H 


18 


Maoua, 2U ^^H 


Lights, piR**, »7 


Pckb, 104 ^^1 


IJKnini:, or woi)dr fibre, T3 


oraup, 154, 104 ^^M 


liimv, oumiDOii aud iwe«l, IH 


Ktaaa.184 ^H 


Iifaoapttate of. In the aoimal bolj, M 
vatorowd in broad- naklnc, liv 


Hannlta. 313 H 


Uantall'a Mas of aztnordioair pmlonca- ^1 
tion of lifit in a fat animal luiaar ^| 


LirapAta. lis 


hindamy. of PitaootUe, oa oaaulbalitm, 191 


abaenoe of food, 5tj ^H 


Unawxl-teii, SfSI 


Maplo, BD^ar from, 310 ^^^H 


I.Inu i»t«o in AfrtaL, 1U 


Mataaitiiba. 208 ^^H 


Uiqiuun, 203 


llanttta anundiiiaoea, mi ^^^H 


LIiUmh wins, 3W1 


HaraaoK oh«T7, 188 ^^H 


UthoapermDiii maritlmum, tM 
Liver, V9 


Uanaqntn, 106 ^^H 
ManaabfaKi. 18S, S68 ^^M 


cocapo«f tion of oalvoa' liTarandof foia 


Haraat. Dr.. S7 ^^M 


gnm. 95, W 1 HoTKaiina, 57 ^^^^M 


fatt«d, of thogooH, Ti, M ' Moi'lc. oi raaidno of wine, S4fl ^^^1 


ralntloQ to Hagar-formatioa, 73 UarisaiBdo, luninoe, 193 ^^^^| 
living* tono, Dr., cm tho ralatlra atn&grttt Mnraalo, 198 ^^^^| 


of KTaineaUiriaad bMf-eaten, 841 


Mannot. 194 ^^H 


DoUoe of oarbonclo caiued bf catiDK 


Muula win«, 264 ^^^H 




UaLu. or I'aracnaj taa, 280 ^^^H 


Uurdt, \^ 


llaLlAmJ<Uo <a largo frog). 184 ^H 


Llama, 134 


Uavor, Dr. Wm.. on the fat4eBinc of ^1 


Lobntvr, 110 


doolca. 70 ^1 


c>>)npo«iti>unof iJiendiUeportiocia, llOi Mi^ai'a doctrioa ot tb« oatwerratiao of ^H 


thoroj, oi aaa-crawSab, 111 foroo, S ^^^H 


Loowta, 110 Mvad, ot motboifUa, SOS ^^H 



1 ^^I^^^V IKDEX. ^^^^^^^^^^^^^H 


1 Meabi, bert timM lor, S2T-8S1 


Monti nidfrt, 197 ^^^H 


■ Hut, tt9-10It 


HtMtM, Frof., on tha poinoitdui nffM4« of V 


ft «h«n the Tuiou Unda ai4 la UMOn. 


blue ffiiXlc, 119 A 


^K W 


Hoth., 140 ^^1 


^^^1 oCTect of th« food amnion by ■"■■""I' 


HoanUuD meal i> kind of autb), 141 ^^^| 


^^H Bpoa thq olutnMUf of. 91 


HulBiw, 1S8 ^^^1 


^^H rtTv-Dt uf U>s amdv of »JaD|fburlEig 


UBtben3r,SM ^^H 


^^1 npoii, ftl 


oompositloii of. 2<Xt ^^^U 


^^H oier-ortimntloD of Iti dietelio value. 


Ataldcr'a niinl/iiit of bibumen, 89, 4H ^M 


^B. 


tUacvveriuH n<liiUii|{ to albaintoaw^^^H 


^^^U nw, 309,HI9 


OO-mpotinila, 7 ^fl^^f 


^^^^^ Moked, oompasition of. V3 


on till! acida in humua. 19 ^^^^| 


^^^F loM by bt>iliiii(. bukiuK. >n^ ^oaatlim. 


diacovnr; uf prot4iiu«, 18 ^^^H 


^H &B 


Mol«. 1^ ^^H 


^^H pnlHd ll«idi «ikt«ii bv TAnouB ciitiotis. 


Utu* paniiiaiaox ot pLuitun, 800 ^^^^M 


^H 


upieatuin, vi bwuiua, SW ^^^| 


^^H nnwhole«>ui«, 117-103 


Hoscami. IHC. IHl ^^H 


^H Bolld rxuaiju of. 363 


Htucatd niiiiu. 199 ^^H 


^H nniil. H;(T. :i«:i 


HoKils-MBKr, ^0 ^^^1 


^^H kiwDeu, Mi 


HoioanMlo. or nw toga, S09 ^^H 


^^B piBiierviti); wUlilioWenU in Atutra- 


MuaoDlai aotlon, BOoOTding to Llebig, d»> ^M 


^ lin, 2:3. 27:t 


aAToys muaonlftr tIaMM, 89 ^^^| 


MiKihftnlcat work from fti«l leu omLIj 


Moab, or Induu-oom porrtdgo, lU ^^^H 


tbonfroia food, 287 


HoBhiooTiw. ]tJT-I9t> ^^M 


ModUr. IKI 


Uuak ox, U4 ^^M 


Hfeloa. X4 


MlUKlfl. ^^H 


M«n:iirjali8 annoA, 1«at«i of. I6Q 


tximpdnil.inn nf. 1 13 ^^^H 


Ma»|>ilut EermiuiieB, IVtt 


MiMt of the KTap«. 'HO ^^^M 


Hoiico. fund ill, SW 


lliutanl, wlutti. ISS ^^H 


UiaJliv OD klbuRiiBoae. SO 


UuttOD. 03 ^^H 


on oxidation of •<>Mr, Si 


ootnpoidtloa of, fiS ^^^H 


Hinr, 13S 


tBa,3Ul ^^H 


M!ddl«MX HoqiiUl di«tVT. 370, 371 


H;fliUu« Ausualia, 168 ^^H 


Milk ST. 115-lW 


HyoaUM, 19 ^^H 


oompoaltioii of cow'a, 117 
^^L ■oUdeonayiafiibinf, 117 


^^^^^^^1 

^^^H 
^^^^H 


^^H oomiwdtioa of the, of ruigua sai- 


TIarwoai^ lis. 901 ^^^^M 


^H D^ 117 


Naalurlium ofBoinkle. 19S ^^^^| 


^^H MtlnuitloD of the qunlitjr of, ISS-lSfl 


Ni:ct.*riav, 107 ^M 


^^H BiNKlflc ipavltj, l£3 


Ncufohatcl Chilean, oomponiUoo ot, 129 ^M 


^^H Uf propw food of infuito, i!-<4 


Now Cal(^da«u>, food of lbs Liduibibuite ■ 


^^H w ■ trpkol illuBLraUun of oataral 
^H Jnnd, V74 


oCtHW ■ 


KawcaaUa-upaa-iyne JallniuuT dlotuj, H 
378, 3*9 ^^^^B 


^^H UtM, potauioaa olTacita ot, 119 


^H butter, ISI 


Hnrtovn pippin. T OS ^^^M 


^^H tmttcr, oompOBittom of, ISI 


New Zealaiid, food of tha tiatirea e^ 90U^^^| 


^^H «oii0«ntnit<>il. ST3 


»oa ^^^ 


^^m M>id«iwc<l. ISS. 388 


UltTOf^ea ais *l«Rient of wfetaUo •• *«U ^M 


^^H «ondMui.'d, compoaUion of, 1S9 


aaanlED&llifD, 13 ^^^M 


^H akimmcd, 131 


smoiuit of, r«qnir«d in food, 801 ^^^| 


^^F ■klmmwl, oomiNMitioa of, 181 


elbninstioti of, S6 ^^^| 


•ntcuot.70 
KDd aoM, 803 


HKKfwiiBid diat, «a*(ii ot ua ■ 


HttKfaWKii alifMDt«q> piiaeipka, 17-Sft ■ 


HUIot. I(H 


Bon-aUnanUrT ptUioiplaa. B6-tltt ■ 
aoatUr, dialette Tnloe of, 986, 881 ■ 


ladiaa, 104 


HUt,»T 


Soraundf pippin*, 199 ^^^| 
NonMttiwi naet, 880, SM ^^M 


lUaanl BKtt«r io food. », 18, M 


MiMa (miai lnu»), 146 


Svjmax, 4MI da, 197, MS ^H 


MoluHM. tW. 3U0 


HnbU. food of Oie Ante in. 811 ^^M 


MolMhot^'a modddwt, 297, aW, 801, SaOi 

SSS 
MMkoj*. ISI 


^^1 


OxTB. lU-lCQ ^^1 


KanhalU Mwilttita, 18B 


ooi^MMtian of, 157 ^^^| 


Morel, Qonauut, 189 


OatDM*!, \M ^^^U 


■oteUoobcar, 105 


oompoaitioa of, IS7 ^^^H 
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lOMl ponMn, 154, VK, Sti 
trad. IDS, £17, SUS 
(KuADDhlu oihor, %iS 
Olon Kiir-ipaiB, 197 
OloatcLnoiu seeds, 28S-S37 
OImm, G7 
OlfTe. Ift7 
Onion, 184 
(^OHam, 18S 

(hMUiUa nlpuiA. "i prioklj psv, SM 
Omcbe, gudeu. \Si 
Ortui|!«. IttS. 194 

OnwUa, or voRvtAhlo ■wnvtbrnkd. IHfl 
OrgMiiA oonifHiundii, tormntiou o(, lU 

tTMwfotmatioa ot onu into Mnolhur in 

Ui« MiiiDa) bodj, 7, 8 
OrRiuit, 3«3 
OrniUiOKaliiiD pjr w iMca m , flowot-otella 

of. 184 
OrobuH tuberotiu, IT? 
OryiTtaroiiiis Capfoisis. 136 
Orju wclv«. 113 
Oanutcomu. or fikvoring priiiapl* of naooL 

0U.»3S 

o■e^^^!l^ m 

Owwe)[o llour, mi 

Otolieitc. food of Uid iabatiitAnts «f, 300 

0(,i*r. J33 

OxmIIi omaata &iid tuberoaa. 177 

Otlotil nTdtera of tminiDi;. 842 

Oxyooooui mBOfoOMrpiu and paluibi*, 300 

Ojroter-nliiaL. or valmij, \T9 

OT [iUio<ip«mium nkrltJiQuni, IBS 
OTnten, 113 

oompoaitiMi of, lis 



p4m>T-iriKiii«, laa 

Palm. fan. 301) 

wmo. aoa 

Palmitino. 57 

Palm*, mif^t frum. £00 

Pantpan lodloiui, food of, 307 

PuiAiIii. 3^9 

Puiai. 171) 

fanorekUe juice, action of. S}-34 

PaniAiim milia^eiim anil iiiinentoruBi. 1S3 

Pappenhaint on thn actidn of tlrn pao' 

CMaa,ia 
Panptaino, MacWoaJ irttli tli«iiie, 231, 

83(1 
PaCMlMi in ino4t, B7 
ParUb MDouT (tiqaeni), 906 
pM-ksa' uutjtlcal repraMatatiou of foodii, 

ohanirntioiM od ths oUmiuttoc at si' 
tro«oa. S7, 26. 91-86, 42. 05 

on th nitroficm and oarixKi in tha typl- 

oal alinD»uiatT prloolplaa. SOS 
on the hCtioa of ajcolioi oo tho bOBUUB 

body, 84, 237 aiO 
an the oxidiabioii of btl, 3&0 
PanHHB <Aa*M, U» 

ombpmMod of. IW 
Pamta, t87 



Panot-IMi, ISQ 

PaR7, Sir W. , oa the larp Mixmnt «( 

food cnl«n by iho Kaquu&Mix. ItbV 
Paouiji, I7H, 179 

ooiopoBlUon of. 17M 
Pwqoa'a -> Paltnodla," W 
PaMOTor oakM, 1 SI 
PastfaiBoa MOlTn, 178 
Partr/, 147 
PanUiat*mUlii,231 
PayoB'a ubl« of tbs peraoidagt raliut of 
food io nitrnir«n »nd oaibon, HUO. SUl 

oo Ibe k«(';.i!ig uf Imttor, 177 

oa the di«t«t.io valuA of ooCm, 231 

on r^[at*riaiit8iii. 314 

on Koft na a oomitltacol of ■heatao- 
Uour, 140 
Vtm, fugar. lUe 

M*. Itt7 
Pen, leO, 1(7 

ooinp<wieloB of dried, 167 , 
Ptanli. 11)7. in8 

nompoaiuOQ of, 1B6 
Paocti nnt oil, ITO 
Pear, IDS 

ooopOfdtloD of, 1(8 

prtckly, 304 
Pflnfowl, i;rT 
Pecnri, voUared, 135 
PfOtlne. 30, 83 
Pfllicaui. 1S7 
Pommioui, 271 
PaQgaiii. 137 
Fniik^illliim otdisiD (tb« moolil of brotd), 

IW 
Pepnoe. 116 

n neutnl nltiosooimd prtiidpl«, SI 
PfptoDc, or albminlDOae, 30 
PRrpin on alum in bmd, 151 

on the action of ooffoa, S31 
P«riwiiilcl«B. 113 

P'lrin'B obaervationa od oloobol, 8S 
Perry, IIB, 34S. 344 
PcnumnioD Irco. 307 
Penox oa tlio prodnoUoB of fatty RutMr 

from Uia oartobjdraUa, 77 
Pettmkofn. 817 

•zporUuMta oo tli« ellmiuatian of oar- 
baaionad. 03 
Pluueoliu vnlgaria and maltiflaraa, IM 
Pblomia tuberMft, 117 
PhtBoix dM&UIm, 1»7 
Pbotphonifl IB flbrln and ilbanMni, 13 
Phytolaccn dooandim, IiS 
PioUtng. 8SA 

Pig In a toHlMi atata not aidnpted for 
fatt«Bin(, S48 

otporimenta on t^ bttcoiiiK of. 7R, 
79 
PlMon. 104 
Pllcliafd, lOfl 
Pine. CMUAtt,S0O 
PiaMpplB.a04 
PlophOa tfttMi, ISO 
Pipporldg*, or pipneo bnth. ttOO 
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>4M,tn,«n 

Fl» «. tl6, M W 

Pol (• fMta Mfa toM a« tart c< &• 

at NaftMNM, m 

P«M«bMM>. tM 

P«n«. w fiiliB olM, in 



>>». 



Qrf»*^» 



«{.» 



in 

rvRBpiM, us 
Pqt fc.M 

(MNBDOiitiao of, M 

Poybyn tvlffula ud UiUtte, 18* 

Pmimmm,» 

PoniV- oMmea. IM, 18& Ml 

Port «1m, teS-VH 

PoMrt, W4 

Pm—iniTlnfi BMlmim, lUnmn of, ITT 

PMKo, MraH, 173. Vn. ITS 

owDparttLwi of, ITS 
PoUUtM, 172-178 

aaantOTitlMt at, ITS 
PfltmtakMMriu, TWA of. tW 
l-uoltvr. K«Bi*, and «Ud-to«l, I08-10S 
fnwm. Ill 
Pftcktjr nnr. SOS 

PdMO, Bootcb. dtatariM, SIS 
PnMMooaponDda, 19, I> 
Prmt'a tlMMWailloB of food, 17 

4MM of mattoQ ocUdb •■ ■ poten, M 
PmMi.l» 
PlMWM wwnhw, 1V7 

dOMWtloa, oreommati plain, 195 

tMilUia, w boUaon, IM 

iftoom, or vlld tkw, IH 
PddhiB (aill«TaiiBin. jKnnlfnsffl jijif- 

mmiB otul pTTiftrasi, !06 
Pwiikkft gtoodnUNHi. 220 
Pnildliw*, Soar. 117 
Palfadlnid. 1S3 

PtUqaa (ko IntoifaMtlog llmorl t(M 
Potoi trii>«, ttu-i«8 
Pwntktn, IM 
FasfM rrmiuU. IM 

Pnf9dn}e CO tbs ocUca of the ptncKia, 23 
PyniB oomnania, or ^wtf, lU 

9<l<Mla, ot foioM, m 





I If isg 
BenloDU AnlMA lea, S18 

Kuon uviHlv^ 1 

tttmm.l» 
RUMwiB^Sn 
BluBoaRa*, iM 



BUbtfb. in 

BflMi px—ntriria. or gooMbfijy, j» 

Difmii. or bUok cannn^ *B> 

nbram. en rad enmtil, MS 
BfM. 183-164 

MNBpotitiMi of, 163 

wbUc. 863 
Eicba OB tfe« fat is Um Uttb of t&a cr- 

nl|M, 80 
Bittirwna, WUtwortb. and nudwkk« 



BlngBT. Dt. SJdntiT. ob rtiainatioa 

•KM *Bd mtgK in ilitfcttw. IS 
BoutiBt. SS( 

KoberijL, Dr., on tlio ariiM after food. 8&4 
Bobar. or ie^^plrit, Wi 
Ro* of fbh, lt» 

Koota, i;;-iw 

Roqaofoit clioeM. oouBpodtloB ot, IM 
Bam. ^ir Juhn. on Uia Utft UMnBt of 
food «aUB tf Uio Biqidl Mt g. SOB 

ibMUMtu. odibio, m 

BoMMiUoB (wtiM), MO 
Boox, E., onthoMtka of oeOaa. SM 
Bobna atMlmw. or nortfawB rafpbenr, 
MS 

«wAui, or d«wb«n7, COS 

fnitloow, or Uacktan?. MS 

iilKBs, or iM|itNR7. Ma 

piMKDbm, or dawbanj of Hortk 
JLa«rinsM8 
Bins.M7 



^^^^^^^W^ iTOBi ^^^^^ 399 ^ 


^^BaaTptoMpfd*, Sm 


Sea-kala, IM ^1 


Kum-^x aocMM, 189 


8iia-urobiii, or BMi-«g:g, 141 ^ 




Sea ire«a, I«! 1 


isisa 


Seal, liKi, l»f. 804,903 1 


Riuk*, 133. I.1» 


Boftmoo's Hoapilol dieurr, 879 1 
Swats oiiula, or rj-e, 1011 1 


Ruit. or itmiit of wl)«at, ISO 


Ryfl. |-.fl. 160 


Booratlotui, aitroi^^ouB nulter titnlial 


^L oampoailjoii of. IW 


U> the eoMtitntioii of. K 
effeotof tKO.flS 


S«ede. or floinnieiy, IM 
SemauiM, IH 


Itari. 2*4. «H 


Seanonl*. 1&4 


8a|io.aiU 


RerTioe, 193 


brand. 213 


BevlUe orange, IM 


B&bam. (UtM tho obiof food in the fuuiQ 


Shaddock, 1U5 
Kbntka. 189 


oMu of. a li 


8t lUrlJioIomow'* IIoBpital divlMT, Dt^? 


fn*. 140 


Bt. OMrgo'o HMpitttl dieurx, »«e, 876 


(xlible. IS9 


St. Jntin'n hn-ati. 'i'A 


Shea, or AMoaa bntt« tiM, SOS 


Bt. Lukn'g UMipical foe Lnaatio*, dietvj 


»li«ll-aith, llU-Illt 


■ ■ »t. 3N( 


Bbcrry, -M, SOS, 004 


St. Kuy'i UtwplUl dJetaiT. 8^> 3^4 


Uambto', 901 


Sv P«ray <rin«. 2«U. 


Sliiinpa. 114 


fit. Tbomiui'a Mortal dietftiy, 368 


Siberia, food In. 104, 800 


&lop. 413 


Bimua'd, Hr., Kporl on diMMed neat, 


0c«h«it9, SI4 


100 


fiAllna matter, 011 


Sltnpaon. Sir Oeon;«. ou the Utift amoWM 


Balinon. ITO. 109 


of f'KMl «alcD b;^ ihD Takati, MW 


^B oumiiDiiitiun of, lOQ 

^f puicU. euMu by Uto Imliaii tribe* of 


Siaapia alba, 165 


Siodair. »it .lobn. un trtUainir. S44, 943 


OnifOD, 300 


on the raduelioo of (Mrpulencj, 348 


BUtify. 178 


airaiik, UndaoD't Baj. 131 


ntalks Of. 181 


Sl«ep after dntiMr, 880 


6aUi]i|[ diminlnlie* tlie aatritlTa tsIim of 


tilioe, wiM, V» 
niathi, 187 


mvit, 8W 


pEtikllojt, knd uRiokiiig, 306 


SlagB eaten In China, 141 


Sembuoiu ai(n, SOI 


HinaJlAffo, Iti-'l 


Rmii|>. Ill 


t>iuitb. Ur. E. . ra ttie food of Scotch afri- 


Sandwich Ittauds, food of the lohftbilftata 


oullurat labon-n, 'MR 


of. SiM 


eii<nitnieaU on alOOhoL 8S | 


flatanui, a drink of Siborik. SOS 


oo tho tiauitl«« nafearial «xineuA 


SMierkraat, 181 


fnxm boa*. B8 


SaoMgni, 0«nnaii. JKI 


eijierlmoata on tfca alimirntion of caf- 


SkOMiin «n owImbIc aotd In Ih* air, 10 


bnoio a«iid K. 49 


Savery'i axpednufiM on tiw teedior of 


CD tbe oonimmpUm of potalOM bj the 


nb, 97S-97B, 818 


Imb. in 


8a*oj cAbboKn. 1 81 
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